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@ Pyridine derivatives, pharmaceutical compositions comprising the same, the use of the same for 
the manufacture of medicaments having therapeutic or preventative value, and a process for 
preparing the same. 

@ The invention provides pyridine derivatives represented by general formula: 

R* *• (O)* J- 0-(CH*)«-Z 

wherein and R2 may be the Same or different from each other and each stand for a hydrogen atom, a 
lower alky!, lower alkoxy, halogenated lower alkyl. lower alkoxycarbonyl or carboxyl group or a halogen 
atom; 

X Stands for a group represented by the fomiula: 
-0-. -S-or-N- 
A3 

(wherein R3 stands for a hydrogen atom or a iower alkyl, phenyl, benzyl or lower alkoxycarbonyl group); 
Z stands for 

0 a group represented by the general fomnula: 
-0(CH2)p-0-R^ 

wherein p stands for an integer of 1 to 3 and R^ stands for a hydrogen atom or a lower alkyl, aryl or aralkyi 
group. 

(D a group represented by the general fomnula: 
-0-(CH?)q-R5 

wherein q stands for an integer of 1 to 3 and RS stands for a halogen atom or an alkoxycarbonyl, aryl or 
heteroaryl group, 

(D a group represented by the general formula: 
-0-{CH2)rO-{CH2)s-0-R6 

wherein r and s each stand for an integer of 1 to 5 and R® stands for a hydrogen atom or a lower alkyl 
group. , 

0 a group repr sented by the formula: 
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-N 



U 

0 



(D a group represented by the formula: 



-N 



0 



(g) a group represented by the formula: 



(?) a group repreesnted by the general formula: 

•(0)t. 

II 

-S-A 

wherein t stands for an integer of 0 to 2 and A stands for a group represented by the general fonnula: 



(Wherein B stands for a group represented by the fomauia: -NH-. -0-or -S-). a lower alkyi, alkoxycarbonyl- 
methyl. pyridyl or furyl group or a group represented by the general fonnula: 



(wherein stands for a hydrogen atom, a lower alkyI or lower alkoxy group or a halogen atom and w 

stands for an integer of 0 or 1). 

(D a group represented by the general formula: 



wherein stands for an acetoxy or low r alkyI group. 



3 



0 2S8 956 



or 

® a group represented by th g neral formula: 
-0R9 

wherein stands for a hydrog n atom or a lower alkyi or aryl froup; 
n stands for an integer of 0 to 2; m stands for an integer of 2 to 10, 
and 

J and K may be the same or different from each other and each stand for a hydrogen atom or a lower alky! 
group, with the proviso that when Z is a group falling under the above category ® wherein is a lower 
alkyI group, m stands for an integer of 3 to 10, 
and a pharamceutically acceptable salt thereof. 

Pharmaceutical compositions comprising these derivatives are also provided, together with the use of the 
derivatives for the manufacture of medicaments having therapeutic or preventative value in the treatment of 
peptic ulcers. Processes for preparing such pyridine derivatives are also provided. 
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Pyrldln DerlvatWes, Pharmaceutical Compositions Comprising the Same, the Use of the Same for the 
Manufacture of Medlcam nts having Therapeutic or Preventathr Value, and a Process for Preparing 

the Same 



TECHNICAL HELD 

Novel pyr idine derivatives exhibiting activity in treating or preventtno p eptic ulcers, pharmaceutical 
5 compositions containing them, and methods of medical treatment are described. 



BACKGROUND ART 

70 Duodenal a n d gastric ulcers, known collectively as peptic ulcers, are localized erosions of the mucous 
membrane of ttie Duodenum or stomach, respectively, which expose the underlying layers of the gut wall to 
the acid secretions of the stomach and to the proteolytic enzyme pepsin. They are believed to be caused 
by autolysis which is caused by an imbalance between offensive factors, such as acid or pepsin, and 
defensive factors, such as resistance of the mucous membrane, mucilage secretion, bloodstream or control 

75 of the duodenum. Peptic ulceration is the most common disease of the gastro-intestinai tract and it is 
estimated that approximately 10 to 20% of the adult male population will experience at some time in their 
lives. 

Peptic ulcers are cured or prevented by medical treatment, in principle, and many pharmacotherapies 
have been suggested, some with high degrees of success. 

20 Clinically useful modialities i nclude H-rblocicers, such as cimetidinea nd ranitidine, as anti-ulcer agents. 
It has been noted, more recently, tnat inhibitors of H+-K+-ATPase, an^enzyme specifically present in the 
parietal ceils of the stomach, can effectively Inhibit the secretion of gastric acid in mammals, including man. 
therefore it has been expected that a new class of anti-ulcer agents from this viewpoint will come into 
existance. More specifically, a wide variety of compounds having a benzimidazole structure have been 

25 proposed. Among these compounds is Omeprazole, cun^ently under active development, as the most 
promising compound; see U.S. Patent Nos. 4,337.257; 4.255,431; and 4,508,905. These patents describe 
compounds with a methoxy group In the 4-position of the pyridine ring. Omeprazole, having the fonmula: 



30 



35 




and further 2-(4-methoxyethoxypyridine-2-yl)-methylsuifinyl-5-methyl-1H-benzimidazole in the working ex- 
amples thereof. 

^ Related benzyimidazole-type compounds having anti-ulcer activities are described in published applica- 
tion GB 2,134,523A. More specifically, compounds in which the 4-position of the pyridine ring is substituted 
with an allcoxyalkoxy group with each alkoxy group containing 1-2 carbons are described. Example 157 of 
this patent describes 2-(3,5-dimethyl-4-methoxyethoxypyridine-2-yl)methylsulfinyl-5-phenyl-1H-ben- 
zimodazole. Other substitutions on various positions of the benzyl and pyridine rings are also described. 

^ Biological tests reported in tables 4 and 5 of this published application report significant biological 
effects on gastric acid secretion, both in isolated cells and in laboratory animals, when the 4-position on the 
pyridine ring is substituted with a methoxy group. 

Additional benzimidazole-type compounds, in which the substituent at the 4-position on the pyridine 
ring is a benzyloxy group, ar described in European patent application 0,167,943. 

50 
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DISCLOSURE OF THE INVENTION 

The present inventors have discov red a class of novel compounds with a more excellent anti-ulcer 
activity than Omeprazole which is regarded, at th present tim . as. the most significant benzimidazole-type 
5 compound having anti-ulcer activity. As a result of intensive studies, it has been found that compounds 
represented by formula (I) are more potent in inhiipiting gastric acid secretion in comparison with 
Omeprazole. The present invention has been accomplished on the basis of this finding. 

The present invention includes a class of pyridine derivatives represented by the general formula; 



15 




where and R2 may be the same or different, each being a hydrogen atom, a lower alkyl. lower alkoxy. 
halogenated lower alkyi. lower alkoxycarbonyl or carboxyl group or a halogen atoms; 
20 X is a group represented by the formula: 
-0-. -S-or- N 

(in which R3 stands for a hydrogen atom or a lower aikyl. phenyl, benzyl or lower alkoxycarbonyl group); 
and 

26 A represents: 

1. A group of the fomnula: 
-0(CH2)p-0-R* 

where p is an integer of 1 to 3 and R^ is hydrogen atom or a lower alkyl. aryl or aralkyi group, 

2. a group of the general formula: 
30 -0-(CH2)q-R5 

where q is an integer of 1 to 3 and R^ is a halogen atom or an alkoxycarbonyl. aryl or heteroaryl group, 

3. a group of the general formula: 
-0-(CH2)r0-{CH2)s-0-R® 

where r and s each independentiy are an integer of 1 to 5 and R^ is a hydrogen atom or a lower alkyl 
35 group, 

4. a group of the formula: 



40 




45 

5. a group of tiie formula: 



so 




55 6. a group of the formula: 
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70 



75 



20 



7. a group of the general formula: 

H t 

where t is an integer of 0 to 2 and A is a group of the general formula: 

(where B Is a group represented by the formula: -NH-, -0-or -S-), a lower alkyi, alkoxycarbonylmethyl. 
pyridyl or furyl group or a group of the general formula: 



25 




30 

8. a group of the general fonnula: 



35 




where Is an acetoxy or lower alkyI group, or 
9. a group of tiie general formula: 

where is a hydrogen atom or a lower aikyi or aryl group; 
nis an integer of 0 to 2; m is an integer of 2 to 10. and 

J and K. which may be the same of different from each other, each stand for a hydrogen atom or a lower 
alkyi group, with the proviso that when Z is a group falling under the above category (9) is a lower alkyI 
group and m stands for an integer of 3 to 10. 
and pharmaceutically acceptable salts thereof. 

The same definitions for R\ R2, X, n. J. K, Z and m are used throughout the specification that follows 
and in the appended claims. 

Also disclosed are pharmaceutical compositions containing these compounds as the active ingredient- 
(s) and procedures for preventing or treating peptic ulcers in mammals, including humans, using these 
pharmaceutical compositions. 

In th definition of the compounds of general formula (I) given above, the lower aikyI group defin d 
above with respect to R'. R2. R3, R^ RS A, R^ R\ J and K in th compound (I) of the present invention may 
be a straight-chain or branched alkyI groups having 1 to 6 carbon atoms. Examples include methyl, ethyl, n- 
propyl. n-butyl. Isopropyl. isobutyl, 1-methylpropyl. t rt-buty!. n-p ntyl. 1-ethylpropyl. isoamyl and n-hexyl 
groups, among which methyl and ethyl groups ar most pr ferred. 

The lower alkoxy group and the lower alkoxy moiety of the lower alkoxycarbonyl group defined above 
with respect to R^ and R2 may be an alkoxy group derived form the above lower alkyi group. Methoxy and 
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ethoxy groups are most preferred. 

The halogen atom defined abov includes chlorin , bromine, iodine or fluorine. The aryl group defined 
above with respect to and may be phenyl, tolyl, xylyl, naphthyl or the like which may b substituted 
with a lower alkoxy or hydroxy! group, a halogen atom or the like. 

Examples of the arylalkyl d fin d above with respect to 1=^ include benzyl and phenethyl groups. 

Examples of th h teroaryl group defined above witti respect to include pyridyl and furyl groups. 

In the definition of Z in general formula (I), groups 1. 2, 3. 4, 5 and 9 are preferred; group 9 is the most 
preferred. As for W and R2, hydrogens for both and then a combination of a lower alkyl. inter alia methyl, 
for Ri and hydrogen for R2 are preferred. X is preferably -NR3 where R3 is hydrogen. A preferred value for 
n is 1. The prefenred substituents for J and K are both hydrogen or where J is lower alky I, inter alia methyl, 
and K is hydrogen, or when J is hydrogen K is lower alkyi, inter alia methyl. Thus, J or K are independently 
preferably hydrogen or methyU most preferably J is methyl and K is hydrogen. 

A first preferred class of compounds falling within the compounds of general formula (1) are represented 
by the following formula: 




9 



(where R\ R2 J, m and R^ have the same meanings as defined above). In formula A. the preferred R^ and 
R2 substituents are both hydrogen, or R^ is 5-lower alkoxy. 5-lower alkyI or 5-halogenated lower aikyi and 
R2 is hydrogen. The preferred substituent for J is hydrogen or methyl: the preferred value for m is in the 
range of 3 to 10, the most prefenred being 3; and the preferred R^ substituent Is lower alky I. inter alia 
methyl, or aryl. Among these possibilities for the compounds of formula A the preferred combination is 
when R^ and R^ are both hydrogen, J is methyl, m is 3 and R^ is methyl. 

A second group of preferred compounds are combinations of the above substituents where both R^ and 
R2 are hydrogen. J is hydrogen, m is 3 and R^ is methyl. 

A third group of prefenred compounds falling within formula A is when both R^ and R2 are hydrogen, J 
is methyl, m is 2 and R^ is benzyl. 

A second class of compounds falling within general formula (I) are represented by the following formula: 




(where R\ R2. J, p, m and R^ have the same meanings as given above). In formula (B), the preferred 
substituents for R^ and R2 are both hydrogen; or when R^ is 5-lower alkoxy. 5-Iower alkyI or 5-haIogenated 
lower aikyl. R2 is hydrogen. The preferred value of m is 2 or 3; the preferred value for p is 2 or 3; and the 
preferred substituent for R« is methyl or benzyl. Of the above possibilities for formula (B). the most 
preferred combination is where R^ is 5-methyl. R2 is hydrogen. J is methyl, m is 2. p is 2 and R* is methyl. 

Examples of the pharmaceutically acceptable salt include salts with inorganic acids, such as hydrochlo- 
ride, hydrobromide. sulfate and phosphate; those with organic acids, such as acetate, maleate. tartrate, 
methan sulfonate, benzenesulfonate. and toluenesulfonate; and those with amino acids such as arginine, 
aspartic acid and glutamic acid. 

Some of the compounds according to the present invention can form a salt with a metal such as Na. K, 
Ca or Mg. These metal salts are also included among the pharmaceutically acceptable salts of the present 
invention. For example, compounds represented by the general formula (I), wherein X is a group of - N 

I 3 

R 

and R3 is a hydrogen atom, or compounds represented by the general formula (i). wherein Z is a group 
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falling under category 7 and B is a group of -NH-. can be present as a metal salt. 

Although the compounds of the present invention may also be present as a hydrate or as a 
stereoisomer, it is a matter of course that these hydrates and stereoisomers are also included in the scope 
of the present invention. 

Now. the effect of the compounds of the present invention will be described by referring to the following 
phamnacologisaL-^cperlmdhts. 



Inhibition against the activity of H'^-K'^ ATPase 

(1) Preparation of H+-K* ATPase 

Prepared from the fundic glands of a fresh mucous membrane of a pig stomach according to a 
modified method of Saccomani et al. (see Biochem. and Biophys. Acta, 464, 313 (1977)). 



The compound of the present invention was incubated at various concentration in a 40 mM Tris-HCI 
buffer solution having a pH of 7.40 together with H^-K"^ ATPase and 10 ug/ml of a protein at 370C for 30 
minutes, followed by the addition of 15 mM KCI. After 10 minutes, the ATPase reaction was initiated by th 
addition of 3 mM of MgCb and ATP. After 10 minutes, the amount of the released inorganic phosphoric acid 
was determined according to the method of Yoda and Hokin (see Biochem. Biophys. Res, Com.. 40, 880 
(1970)). — 

The test compound was used as a solution in methanol. 

The inhibitory effect was determined by subtracting tiie amount of the released inorganic acid observed 
with respect to the case wherein a solution of a test compound was added from that witii respect to tiie 
control wherein only a solvent was added to determine a difference and dividing this difference by the latter 
amount and shown by percentage. The inhibitory effect is shown in Table 1 in terms of IC50. 

(3) The results are shown in Table 1. 
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Table 1 



No. 


Cofflpound 

• 


IC (M) 

50 


1 


OCHaCHxOCH2-r\ 

"•-A. . 

n U 


9.2x10-'. 


2 


H 0 • 


LixlO-' 


3 : 


H Q 


1.0X10-* 



10 



0268 956 



Table 1 (cont'd) 



No. 


Compound 


1.1X10-'- 


: 4 


H Q 


5 


o-(cH,),-N;n 

HQ. 


2.4X10-' 


6 


OCHaCHjOCHjCHaOCHa 

CP, - ^"'vSi 

U 0 


5.5X10-'^ 


7 


QCU,CH>OCH,CH,OCH] 

U 0 


1.7X10-' 
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Table 1 (cont'd) 



NO. 


Compound 


50 ' 


8 


'H- 0 


1.2X10-" 


9 


' 

0-(CH,),-N • 

H 0 


1.3x10-" 


10 


OCHaCHtOH 

. H 0 * 


1.9X10-"- 

• # 


11 


OCHjCHjOCHjCHsOCHs -TS 

Ma n 


4.2X10-" 


12 


1 

gCHjCHjQCHaCHjOCHa -TS 

Na 0 


2.6X10-" 
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Table 1 (cont'd) 



No. 


Compound 


IC5o(M) 


13 


OCH:CHjOCH,CHzQCH, -A 

rii 

N& 0 


6.3X10-' 


14 


k 

HO- 


1.0X10-' 


15 


k 

H 0 


7.2X10-8 


18 


H Q 


1.7x10-" 
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Table 1 (cont'd) 



No. 


Compound 




17 


OCHaCHjOH 
CH,0 ^"'yS 

'h:-o 


3.5x10-' 


18 


gCHaCHsOCHaCHzOCHa 

Sa 0 • 


3.3X10-' 


19 


OCHaCHjCHjOCHa ' 

Na 0 


1.7x10-= 


20 


OCH2CH2SCH3 

• Na 0 . 

• 


2.3xi0-« 
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Table 1 (cont'd) 



5 


No. 


Compound 


rc5Q(M) 


70 
IS 


21 


OCHaCHaO -f ^ 

H 0 


1.3X10-" 


20 
25 


66 


H Q 


1.9X10-' 






OCHaCHaOCHsCHiCl 




30 


23 


HO 


1.4x10-' 


35 


24 


Omeprazole " ' 


1.1X10-' 



40 it is apparent from the results of the experiments that the compound of the present invention exhibits a 
highjnhibjjfl ^ e ffoot on tl^o acUvi feyuo LH-^-K^ ATPase and is high ly safe, so that it can effectively inhibit the 
secretion of an acid and is thereforeeffective in the therapy pi'tivurilluti-of human and animal peptic 
ulcer. 

Further, the compound of the present invention exhibits excellent recovery of the secretion of an acid 
45 and therefore is superior to the one of the prior art in this respect. 

Chronic gastric fistula dogs were used. The test compound was intraduodenally administered to each 
dog in an amount of 4 mg per kg. In 1, 24. 48 and 72 hours, respectively, from the time of administration, 
pentagastrin (6 micron grams per kg) was injected Intramuscularly into the dog. Gastric acid secretion, 
determined and recovery thereof, was determined In tenns of percent of the control response. Results from 
50 this test are shown in Table 3. 

From the results, it can be determined that within one hour from the i ntraduodenal administration the 
pentagastrin-stimulated gastric acid secretion was completely inhibited in both tests of compound 19 and 
Omeprazole. In the test, acid output with compound 19 was 61.9 percent and 121.5 percent in comparison 
with the control group after 24 and 48 hours, respectively. On the other hand, in the same test using 
56 Omeprazole, gastric acid secretion was 108.4 percent after 72 hours. With both compound 19 and 
Omeprazole. 48 hours and 72 hours were required for the acid secretion to recover, respectively, 

I 
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Pharmacologicai Experiment 2 -Inhibitory effect on gastric acid secretion 

Chronic gastric fistula dogs were used. Gastric acid secretion of each dog was stimulated by infusing 
100 micron grams per kg per hour of histamin . After one hour of histamine infusion, each of the t st 
5 compounds was administered intraduodenaliy to each dog, and after one hour of administration, the amount 
of gastric-acid secretion of each test dog was determined. Results were compared with the control group to 
which no test compound had been administered and are expressed in terms of percent inhibition. 

The inhibitory effect exhibited by the test compound on ^e histamine-stimulated gastric acid secretion 
of the chronic gastric fistula dogs is shown in Table 2. The values of ID 50, calculated from the dose- 
10 inhibition curve of the test compounds, are 59.9 micron grams per kg for compound 19 and 112.2 micron 
grams per kg for Omeprazole, demonstrating that compound 19 was two times more potent than 
Omeprazole. Compound 19 is shown in Table 1 of Experiment 1 and in working example 33 shown below. 



75 




Table 


2 






% Inhibition 


of acid output 






compound 19 


oneprazol e 


20 


31.25 


34. 4 






62.5 


50. 1 


41. 1 


25 


125 


67. 7 


48. 6 




250 


87.4 


62.1 




500 


100.0 


91.2 


30 


1000 




100.0 



TcLble 3 

35 : : \ 





1 hp 


24 hp 


48 hp 


72 hp 


compound 19 


0 


61.9 






Oiseprazo 1 e 


0.3 


32.3 


69. 1 


108.4 



The results of the three pharmacological experiments as reported above demonstrate that the com- 
pound of the invention exhibits a significant inhibitory effect on the activity of H+-K'*"ATPase. 

Among these compounds, compound 19 of the invention unexpectedly has a more potent Inhibitory 
activity on gastric acid secretion as compared with Omeprazole, which itself is highly inhibitory of gastric 
acid secretion among the compounds having a benzimidazole-type structure. 

Further, it should be noted that the compound of the present invention unexpectedly exhibit a faster 
recovery or resumption of gastric acid secretion than Omeprazole. 

At present this H+-K+ATPase-inhlbiting agent is believed to have a more potent inhibitory activity 
against gastric acid secretion than an Hrblocker compound, and thus» in the future, may be the drug of 
choice for the treatment of ulcers. 

But. while more potent inhibitory activity against gastric acid secretion is desirable, too long-lasting 
inhibition of gastric acid secretion is not preferable for an anti-ulcer agent. For example, it gives rise to the 
proliferation of Enterochromaffin-like cells (ECL cell) and fonmation of carcinoid deriv d from hyper- 
gastrinemia; see "Digestion", vol. 35, suppl. 1. page 42 to 55 (1986); the increase in the gastric bacterial 
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flora and ndog nous production of N-nitro compounds; see "Brit. Med. J.", vol. 289. page 717 (1984); and 
difficulty In d termining the appropriate dosage regimen. 

Thus, an H+.K+ATPase-lnhlbltory agent which possesses an excellent recov ry of gastric acid secretion 
Is most pref nred. 

No toxicological Influence has been observed for compound 19 (working example 33), which is a 
representative compound of this invention. In beagle dogs to which is was orally administered at 10 mg/kg 
per day for one week, and in rats to which is was orally administered at 50 mg/kg per day for one week. 

Thus, compound 19. as representative of this i nyentjon. Qxhibjte a sif^nifir^rtt inhibitory effect upon the 
activity of H+-K+.ATPase coupled with the desirablfproperty of exceliei H mil seci'Mion 'recovery. 

Compound 19, as representative of the compounds of this invention, is thus considered to be effective 
in the treatment or prevention of peptic ulcers (stomach ulcers and duodenal ulcers), In animals, including 
humans. 

The compounds of the prasgn t^invention are adminstered fgLibaJierapy or prevention of peptic ulcers 
either orally as powders, granulesrca pguj§£ja^ or< parehte gJ^P ^an injection, or as an external 
preparation or drop, or as a suppository. Although the dose remarkably varies depending upon symptoms, 
age or kind of uicer(s), it may be about 0.01 to 200 mg/kg, preferably 0.05 to 50 mg/kg. still preferably 0.1 
to 10 mg/kg a day, and may be administered in a single dose or In divided doses, for example from 2 to 4 
times a day. 

dru g may be formulated into pharmaceutical presentations using convention al formulation proce- 
dures. More specifically, a solid drug for oral application can be prepared by mixing an active pnncip trwith 
filler and. If necessary, binder, disintegrating agent, lubricant, coloring agent, conigent or the like and 
converting the obtained mixture into a tablet coated tablet, granule, powder or capsule. 

Examples of the filler include lactose, com starch, sucrose, glucose, sorbitol, crystalline cellulose and 
silicon dioxide, while those of the binder include polyvinyl alcohol, polyvinyl ether, ethylcellulose, methylcel- 
lulose, acacia, tragacanth. gelatin, shellac, hydroxypropylceliulose, hydroxypropylstarch and polyvinylpyr- 
rolidone. Examples of the disintegrating agent include starch, agar, gelatin powder, crystalline cellulose, 
calcium carbonate, sodium hydrogencarbonate. calcium citrate, dextrin and pectin, while those of the 
lubricant include magnesium stearate. talc, polyethylene glycol, silica and hardened vegatable oils. The 
coloring agent may be any one which is pennitted to be added to drugs. Examples of the conigent include 
cacao powder, mentha herb, aromatic powder, mentha oil. bomeol and powdered cinnamon bark. Of course, 
these tablets and granules may be, if necessary, coated with sugar, gelatin or the like. 

The injection can be prepared by mixing an active principle with pH adjusting agent, buffer, stabilizer, 
solubillzing agent or the like and treating the obtained mixture according to an ordinary process to obtain a 
subcutaneous, intramuscular or intravenous injection. 



Preparation process 

The compound of the present invention can be prepared by various processes, representative examples 
of which will now be described. 
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Preparation process A 



R 




VSH (31) 



wherein R\ and X are as defined above 



J P-(CHa)a-Z 



•Y-CHa-f VK {ID) 



1 



wherein m. Z, J and K are as defined ai30ve and Y stands for a halogen atom or a suifonyioxy group 

r'V J 0-(CHk).-Z 



oxidation 



J 0-(CH,)»-Z 

( r) 



« -0 J 0-(C 



That is, a compound represented by the general formula (11) is reacted with a halide or sulfonate 
represented by the general formula (III) to obtain a compound represented by the general formula (!') which 
is an objective compound of the present invention. 
40 Examples of the halogen atom defined with respect to Y include chlorine, bromine and iodine, while 
those of the suifonyioxy group include alkylsulfonyioxy groups such as methylsuifonyoxy and ethyisul- 
fonyloxy groups and aromatic suifonyioxy groups such as benzenesulfonyloxy and tosyloxy groups. 

The above reaction is preferably can'ied out in the presence of an acid scavenger. Examples of the acid 
scavenger include carbonates and hydrocarbonates of alkali metals, such as potassium carbonate, sodium 
45 carbonate and sodium hydrogencarbonate: alkali hydroxides such as sodium hydroxide and potassium 
hydroxide and organic amines such as pyridine and triethylamine. Examples of the solvent to be used in 
the reaction include alcohols such as methyl and ethyl alcohols, tetrahydrofuran, dioxane, dimethylfor- 
mamide, dimethyl sulfoxide and mixtures thereof with water. 

The reaction temperature may be from -40*C to the boiling point of the solvent used, preferably from 
50 about 0 to 60*^C. 

The obtained compound (0 can be easily oxidized into its sulfinyi derivative (H which is an objective 
compound of the present invention conresponding to a compound of the general formula (1) wherein n is 1. 

This oxidation can be carried out according to an ordinary process by the use of an oxidizing agent 
such as hydrogen peroxide, peracetic acid, m-chioroperbenzoic acid, sodium hypochlorite or sodium 
55 hypobromite. The solvent to be used in the oxidation is gen rally selected from among dichlorom thane, 
chloroform, benzene, toluene, methanol, ethanol and the like. The oxidation temperature may be from -70**C 
to the boiling point of the solvent used, preferable from -60 to 25**C. 

Furthermor . a sulfone derivative which is an objective compound of the present invention corespond- 
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ing to a compound of the formula (I) wherein n is 2 can be prepared by. for example, the following process: 




J 0-(CH2),-Z 



( I-') 



10 



oxidation 



75 



20 



25 



30 




( I " ) 



36 



wherein R\ R2 x. J, m and Z are as defined above. 

That is. the thio ether derivative represented by the general formula (H which is an objective compound 
of the present invention is oxidized into its sulfone derivative represented by the general formula (I*") which 
is another objective compound of the present invention. 

More precisely, the sulfone derivative (H which is an objective compound of the present invention can 
be prepared by dissolving the compound (0 in a solvent selected from among aromatic hydrocarbons such 
as benzene, toluene and xylene; halogenated hydrocarbons such as dichloromethane. chloroform and 
carbon tetrachloride; water; alcohols such as methanol and ethanol; ethyl acetate; acetone, acetic acid and 
the like to obtain a solution, adding at least twice by equivalent as much oxidizing agent selected from 
among hydrogen peroxide, peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite, sodium m- 
periodate and the like to the solution under cooling with ice or at a room temperature and reacting the 
compound (!') with the oxidizing agent 

Alternatively, the sulfone derivative (r) can be prepared by dissolving the sulfoxide derivative (I') 
obtained by the above process in a solvent such as chloroform, adding an oxidizing agent such as m- 
chloroperbenzoic acid to the obtained solution and reacting the sulfoxide derivative (r) with the oxidizing 
agent. 



40 
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Preparation process B 





il-(CH»).-HiI 



(IV) 



Z-.H 



(V) 




( r) 



oxlda^on 




(I-) 



wherein R2 X, J. K and Z are as defined above and Hal stands for a halogen atom. 

That is, an objective compound represented by the general formula (I) can be prepared by reacting a 
halide represented by the general formula (IV) with an alcohol, thiol or amine represented by the general 
formula: Z-H (V). This reaction is preferably carried out in the presence of an acid scavenger. Examples of 
the acid scavenger include carbonates and hydrogencarbonates of alkali metals, such as potassium 
carbonate and sodium carbonate; alkali hydroxides such as sodium hydroxide and potassium hydroxide and 
triethylamine. Examples of the solvent to be used in the reaction include ethers such as tetrahydrofuran and 
dioxane; ketones such as acetone and methyl ethyl ketone; benzene homologues such as benzene, toluene 
and xylene; acetonitrile. dimethylfomnamide; dimethyl sulfoxide and hexamethylphosphoric triamide. The 
reaction may be carried out either under cooling with ice or at a temperature not exceeding the boiling point 
of the solvent used. 

The obtained compound (10 which is an objective compound of the present invention can be oxidized 
into its sulfinyl derivative represented by the general formula (H in a similar manner to that described above 
in Preparation process A. 



Preparation process C 

A compound represented by the general formula (I) wherein X is a group represented by the fonmula: 
- N - (wherein is a group selected from among 

those defined above except a hydrogen atom) can be prepared by the following process: 
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R* (0)n J 0-(CHa).-Z 



TO 



R'Hal 
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^\ (P)n J ()-(CH,),-Z 

( I ) 



I 

wherein R\ R2, n, J. K. m and Z are as defined aiDove: Hal stands for a halogen atom and R3 is a group 
selected from among those defined with respect to R3 of the formula (I) except a hydrogen atom, Le., a 
lower alkyl. phenyl, benzyl or lower aikoxycart)onyl group. 

That is, a compound represented by the general fromula (T) which is an objective compound of th 
present invention can be prepared by condensing a compound represented by the general fomnula (VI) with 
a halide represented by the general fonmula (VII) according to an ordinary process. 

This condensation is carried out in the absence of any solvent or in an organic solvent inert to th 
condensation selected from among benzene, ethanol, xylene, tetrahydrofuran. chlorofomn. carbon tetrachlo- 
ride, dimethylformamide and the like either at a room temperature or under cooling with ice or heating for 
several hours according to an ordinary process. The condensation can be expedited by the use of a 
dehydrohalogenating agent selected from among inorganic saits such as sodium hydrogencarbonate, 
potassium carbonate, sodium carbonate and caustic soda or organic bases such as triethytamine, pyridine, 
pyrimidine and diethylaniiine. 

Further, the thio ether derivative represented by the general formula (I**), wherein n is 0, which has 
been prepared by condensing a compound represented by the general fomnula (VI). wherein n is 0. with a 
halide (VII) can be easily oxidized into the con^esponding sulfoxide (n = 1) or sulfone (n - 2) derivative 
according to the same process as that described above. 
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Process for the preparation of starting mat rials 

The compound represented by the general formula (III) to be used in the Preparation process A as a 
starting material can be prepared by. for example, the following process: 




(Step 1) 



H0-(CHO«-Z (K) 



0-(CH2).-Z 
J. J 



XT 



HaC N 

i 

0 



(X) 



(Step 2} 



0 
II 



0-(CH2)--Z 
J. X J 



XT 



CH,-C-0-CHa N 



(XE) 



(Step 3) 



J. J 




HO-CH2 N 



(xn) 
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5 



(Step 4) 




0-(CHa)«-Z 



70 



Y-CHs 



76 Wherein m, Z, J, K and Y are as defined above. 



(Step 1) 



20 A 4-ha!ogenopyridine oxide derivative (VIII) (for example. 4-chloro-2.3-dimethylpyridlne 1 -oxide) is 
reacted with an alcohol derivative represented by the general formula (IX) in the presence of a base to 
obtain an aikoxy derivative represented by the general formula (X). 

Examples of the base include alkali metal hydrides such as sodium hydride and potassium hydride; 
alkali metals such as metallic sodium; sodium alcoholates such as sodium methoxide and alkali metal 

25 hydroxides such as sodium hydroxide and potassium hydroxide. This reaction is carried out either in the 
absence of any solvent or in a solvent selected from among ethers such as tetrahydrofuran and dioxane; 
ketones such as acetone and methyl ethyl ketone; benzene homologues such as benzene, toluene and 
xylene; acetonitrile; dimethylformamide; dimethyl sulfoxide: hexamethylphosphoric triamide and the like at a 
temperature of from one under cooling with ice to the boiling point of the solvent used. 



The aikoxy derivative of the general fomnula (X) prepared in the Step 1 is heated in acetic anhydride to 
35 a temperature of about 60 to 100*C to obtain an acetoxymethylpyridine derivative represented by the 
general formula (XI). 



The acetoxymethylpyridine derivative QQ) prepared in the Step 2 Is hydrolyzed into the corresponding 
2-hydroxymethylpyridine derivative represetned by the general formula (XII). 
This hydrolysis Is generally canied out under alkaline conditions. 



The 2-hydroxymethyIpyridine derivative (XII) prepared in the Step 3 is halogenated with, for example, a 
chlorinating agent such as thionyl chloride Into a 2-halogenomethylpyridihe derivative represented by the 
50 general formula (III). In this halogenation, for example, chloroform or dichloromethane is used as a solvent. 
Further, tiie 2-hydroxymethyipyridine derivative (XII) is reacted with an active sulfonyi chloride such as 
methanesulfonyl chloride to obtain a sulfonyloxy derivative represented by the general formula (III). In this 
reaction, for example, chloroform, dichloromethane. ther, tetrahydrofuran, pyridine or benzene is used as a 
solvent. 

56 Alternatively, the compound represented by the general formula (X) to be used in the above process 
can be prepared by the following process: 



30 



(Step 2) 



(Step 3) 



40 



45 



(Step 4) 
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10 



75 



20 




(VI) 



25 



CStep 1) 



HO-(CHa)»-OH (XS) 



30 



35 



0-(CH2)»-0H 

J. X J 




40 



45 



SO 



(Step 2) 



56 
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0-(CHa).-OH 




HaC S 



(XT) 



10 



(Step 3) 



75 



20 



0-(CH2)*-Hal 
J. 1. J 




H,C N 



25 



(Step 4) 



H-Z (V) 



30 



36 



(Step 5) 



40 



q-(CHa).-z 



HaC N 



45 



.0-(CH,) 

% 

0 



(X) 



50 



(Step 1) 



55 



A compound repr sented by the general fornDula (VIII), wher in Hal stands for a halogen atom such as 
chlorine atom, is condensed with a compound represented by the general formula (Xlll) according to an 
ordinary process to obtain a compound represented by the general formula (XIV). 

This condensation is preferably carried out in the presence of a base selected from among alkali metal 
hydrides such as sodium hydride and potassium hydride; alkali metals such as metallic sodium; alkali metal 
hydroxides such as sodium hydroxide and potassium hydroxide and the like. 



25 



0 268 956 



The condensation is carried out eith r in th absence of any solvent or in a solvent selected from 
among ethers such as tetrahydrofuran and dioxane; ketones such as acetone and m thy! ethyl ketone; 
benzen tiomologues such as benz ne, toluene and xylene; acetonitrile; dimethylformamide; dimethyl 
sulfoxide; hexamethylphosphoric triamide and th like at a temperature suitably selected from a range of 
one under cooling with ice to the boiling point of the solvent used. 



(Step 2) 

The obtained alkoxy derivative Q(N) is reduced into the compound pcv). Precisely, the alkoxy derivative 
PCIV) is hydrogenated in the presence of a 10% palladium/carbon catalyst in an acetic anhydride/acetic acid 
mixture to obtain the reduction product (XV). 



(Step 3) 

The obtained compound (XV) is halogenated with, for example, a chlorinating agent such as thionyl 
chloride to obtain a 2-haIogenoethyl derivative represented by the general fomnula (XVI). In this halogena- 
tion, for example, chloroform or dichforomethane is used as a solvent 



(Step 4) 

The obtained compound (XVI). is reacted with an aicohiDi, thiol or amine represented by the general 
formula (V) to obtain a compound represented by the general formula (XVII). This reaction is preferably 
carried out in the presence of an acid scavenger as In the reaction of the Preparation process B. 



(Step 5) 

The obtained compound (XVII) is oxidized with an oxidizing agent such as hydrogen peroxide, peracetic 
acid or m-chloroperbenzoic acid to obtain the corresponding N-oxide derivative. 

Alternatively, the compound represented by the general formula (III) to be used in the Preparation 
process A as a starting material can be prepared by the following process: 

q-(CHa)«-z 




(xa) 



0-(CH2)„-Z 



Hal-CHa N 



(1) 



wherein Hal stands for a halogen atom and Z and m are as defined above. 

A compound represented by the general formula (XII) is halogenated with, for example, a chlorinating 
agent such as thionyl chlorid at a temperature of 0°C to a room temperature to obtain a halogenomethyl- 
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pyridine derivative represented by the general formula (III). In this halogenation. for example, chloroform or 
dichloromethane is used as a solvent 

The compound (IV) to be used in the Preparation process B as a starting material can be prepared by. 
for example, the following process: 



J 



Q-(CH,)«-OH 




i 
0 



{ys) 



(Step 1) 



^ 0-(CH5)«-0-C-CH3 
CHa-C-O-CHa N 



(Step 2) 



0-(CH2)k-0H 
J. L J 



XT 



HO-CH2 N 



(Step 3) 
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0-(CHO«-Hal 




wherein Hal stands for a halogen atom and the others are as defined above. 



25 (Step 1) 

A compound represented by the general formula PCIV) is converted Into the corresponding acetylate 
PCVIII) according to an ordinary process. For example, acetic anhydride or acetyl chloride is used in this 
reaction. 

30 

(Step 2) 

The obtained acetylate is hydrolyzed in the pressence of an acid or a base to obtain the corresponding 
35 diol derivative (XIX). 



(Step 3) 

The diol derivative (XIX) is halogenated with, for example, a chlorinating agent such as thionyl chloride 
to obtain a dihalide represented by the general formula (XX). In this haiogenation. for example, chlorofonm 
or dichloromethane is used as a solvent. 



45 (Step 4) 

The obtained dihalide (XX) is reacted with a compound represented by the general formula (II) to obtain 
a sulfide derivative represented by the general formula (IV). 

This reaction is carried out in the presence of an acid scavenger selected from among carbonates and 

50 hydrogencarbonates of alicali metals, such as potassium carbonate and sodium carbonate, and alkali 
hydroxides such as sodium hydroxide and potassium hydroxide. Examples of the solvent to be used in the 
reaction include alcohols such as ethanol and. m thanol, t trahydrofuran. dioxane. dimethylformamide, 
dimethyl sulfoxide and mixtures ther of with water. The reaction temperature may be from 0'*C to the 
boiling point of the solvent used, preferably from about 40 to 60'C. 

55 Alternatively, the compound (IV) to be used in the Preparation process B as a starting material can be 
prepared by the following process: 
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OH 



5 



( I n 



10 



halogenation 




Hal 



75 



(IV) 



20 wherein Hal stands for a halogen atom and the others are as defined above. 

That is. the compound (IV) can be obtained by halogenating the compound (r^ which is an objectiv 
compound of the present invention and prepared by the Preparation process A according to an ordinary 
process. More precisely, a compound represented by the general fonnula (H is haiogenated with, for 
example, a chlorinating agent such as thionyl chloride to obtain a halide represented by the general formula 
25 C^- **^i5 halogenation. chloroform or dichloromethane is preferably used as a solvent and the reaction 
temperature ranges preferably from a room temperature to about 80° C. 

Examples of the present Invention will now be described, though it is needless to say that the present 
invention is not limited by them at all. 

The following Preparative Examples refer to the preparation of raw materials to be used in the 
30 preparation of tiie objective compounds according to the present invention. 



Preparative Example 1 
35 Syntiiesis of 4-(2-benzyloxyetiioxv)-2.3-dimettivlpvridine N^xide 



1.82 g (79.13 mmol) of Na was added to 50 ml of benzyloxyetiianol to obtain a mixture. This mixture 
was stirred at SO^'C for 2 hours. 5.0 g (31.76 mmol) of 4-chloro-2.3-dimettiylpyridine N-oxide was added to 
the resulting mixture at a room temperature. The obtained mixture was stirred at IIO^C for 1.5 hours, 
cooled to a room temperature and filtered to remove insoluble matter. The filtrate was adsorbed to silica gel 
with dichloromethane. The silica gel was treated with 5 to 30% ethyl acetate in hexane to elute 
b nzyloxyethanoi. Then, tiie resulting silica gel was treated with 5 to 30% metiianol in ethyl acetate to 
obtain 7.15 g of 4-(2-benzyloxyetiioxy)-2.3-dimetiiylpyridin N-oxide as an oil. 

1H-NMR(CDCI3> 5 ; 2.20(s. 3H). 2.47(s. 3H). 3.8 -4.0(m. 2H). 4.1-4.25(m. 2H). 4.6 (s. 2H). 6.65(d. 
J = 7.03H2. 1H). 7.33(s. 5H). 8. 12(d. J =7.03H2. 1H) 



40 




45 
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Preparative Example 2 



Synthesis of 4-(2-ben2yloxyethoxy)-2-hydrDxymethyl-3'methy[pyridin 



' CH3 




qCH^CHaOCH^ 




KQCHs 



A mixture comprising 6.5 g of 4-(2-ben2yloxyethoxy-2.3-dimethylpyridine N-oxlde and 56 ml of acetic 
anhydride was stYred at 80 to 90" C for one hour and distilled to remove the acetic anhydride. The obtained 
residue was made weakly basic with an aqueous solution of sodium carbonate and extracted with methyl 
ethyl ketone. The extract was dried over magnesium sulfate and distilled to remove the methyl ethyl ketone! 
Thus. 7.0 g of 2-acetoxymethyl-4-{2-ben2yroxyethoxy)-3-methylpyridine was obtained. This intermediate 
was dissolved in 90 ml of ethanol, followed by the addition of 1.43 g of sodium hydroxide. The obtained 
mixture was stirred at 40*0 for one hour, followed by the addition of water. The mixture was extracted with 
methyl ethyl ketone. The obtained extract was dried over magnesium sulfate to obtain 5.4 g of 4-(2- 
benzyloxyethoxy)-2-hydroxymethyl-3-methylpyridine. 

^H-NMR(CDCb) 5 ; 2.06(s. 3H). 3.7 -S-OSCm. 2H). 4.0-4.3(m. 2H), 4.6(3, 4H), 6.70(d, J = 6. 7H2. 1H). 
7.33 (s, 5H), 8.27{d. J =6.7 Hz, 1H) 



5-3 g of 4-(2-benzyloxyethoxy)-2-hydroxymethyl-3-methylpyridine was dissolved in 60 ml of chloroform 
to obtain a solution. A solution of 5.8 g of thionyl chloride in 40 ml of chloroform was dropwise added to the 
above solution under cooling with ice. The obtained mixture was stin-ed at a room temperature for 7 hours 
and distilled under a reduced pressure to obtain a residue. 200 ml of a 2N aqueous solution of sodium 
carbonate was added to tiie residue. The obtained mixture was extracted with chloroform and the extract 
was dried over magnesium sulfate and distilled to remove the chloroform. 6.3 g of the titie compound was 
obtained. 

iH-NMR(CDCb) 5 ; 2.27(s. 3H). 3.5-4.25(m, 4H), 4.56(s, 2H), 4.66(s, 2H). 6.7(d, J = 5.71H2. 1H). 7.30(s. 
5H). 8.27(cl. J = 5.71Hz. 1H) 



Preparative Example 3 



Synthesis of 4>(2'benzyloxyethoxy>-2«chlorometi)yl-3'metiiylpyridine 



ClCHa 




Example 1 
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2H:W2-Benzytoxyethoxv)-3-methylpyridine-2-yl>methytthio]benzimidazole 




CHaCHaOCHa 




70 



H 



A mixture comprising 1.0 g of 2-mercaptoi3en2imida zole, 2.0 g of 4-(2-ben2yloxyethoxy)-2- 
chloromethyI-3-methylpyridinG, 302 mg of sodium hydroxide and 40 ml of ethanol was stirred under heating 
at 60*C for 1.5 hours and distilled under a reduced pressure to remove the ethanol. The obtained residue 
was subjected to silica gel column chromatography. The column was treated with 30 to 60% ethyl acetate 
in n-hexane to obtain 2,0 g of the title compound as a white crystal. 

^H-NMR{CDCl3) 5 : 2.28(s. 3H). 3.8 -3.9(m, 2H), 4.15 -4.25{m. 2H). 4.37(s. 2H), 4.62 (S.2H), 6.74(d, 
J = 5. 71 Hz, 1 H) 7.1 1 -7.65 (m, 9H), 8.32(d. J = 5. 71 Hz. 1 H) 



Example 2 

2^W2-Benzyloxyethoxv)>3-methvlpvridine>2-vl>methvlsuffinvlTbenzimidazole 



0.98 g of the thio ether prepared above was dissolved in 40 ml of dichloromethane to obtain a solution. 

40 521 mg of m-chloroperbenzolc acid was added to the solution in portions at a temperature of -30 to -40**C, 
followed by the addition of 461 mg of triethylamine. The obtained mixture was heated to O^C, followed by 
the addition of 20 ml of a IN aqueous solution of sodium carbonate. The obtained mixture was stirred for 30 
minutes and extracted with dichloromethane. The extract was washed with a saturated aqueous solution of 
common salt, dried over magnesium sulfate and distilled to remove the dichloromethane. The obtained 

45 residue was crystallized from a dichloromethane/ether mixture to obtain 0.78 g of the title compound as a 
crystal. 

M*^ (determined according to FAB mass spectrometry: the same applies hereinafter): 422 



^H-NMR(CDCl3) 5 ; 2.2(S. 3H). 3.65-3.98(m. 2H), 4.04 -4.28(m. 2H). 4.59(s. 2H), 4.78(s. 2H), 6.98(d. 
J = 4.6Hz. 1H). 7.05-'7.8(m. 9H). 8.22(d. J = 4.6Hz, 1H). 13.6(bs. 1H) 



Examples 3 to 5 

The following compounds were prepared in a similar manner to that described in Example 1 or 2. 



35 



30 




SO 



56 



(Example 3) 
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2-[f4-(2-B nzvloxy thoxy)-3-m9thylpyi1dine'2-yl>methylsulfinvl]-5^m9thoxy'1H-b nzimidazole 



CH 

CHaO 



OCHa-CHaOCH,-^ 



H Q 

'H-NMR(CDCb) « : 2.13(3. 3H). 3.78(S. 3H). 3.62-3.90(tn. 2H). 4.1-4.3(m. 2H). 4.5(s. 2H), 4.7(s. 2H). 
'® 6.75 -'7.i2(m, 3H). 7.23(s. 5H), 7.48(d.J=9H2, 1H), 8.14(d. J =7.9Hz. 1H) 

(Example 4) 

20 

2-[W2-Benzvloxvethoxy)*3-methylpyridine'2-yi>methvlsulfrnyl>5-triflu 



CF; 




30 if 

HO 

iH-NMR{CDCl3) 5 ; 2.18(5, 3H). 3.7 -3.92(m. 2H). 4.1-4.34(nn. 2H), 4.58(s, 2H). 4.78(s. 2H). 6.94(d. 
35 J=5.71Hz. 1H). 7.32 (s. 5H), 7.59(d. J=8.79Hz. 1H). 7.83(d. J=8.79Hz. 1H). 7.99(s, 1H), 8.17(d. J=5.71Hz. 
1H) 



(Example 5) 

40 

2-[f4-(2-Methoxvethoxy))9thoxy-3-methylpyridine-2-yl'>m9thylsulfinyl>5-trifluoromethyl-1 H-benzimidazole 



OCHaCHaOCHaCHaOCHr 

CF; 




■CHa N 

H 0 



'H-NMR(CDCl3) « ; 2.19(s. 3H). 3.38(s. 3H). 3.4~4.3(m. 8H), 4.78(ABq. J = 13.6Hz, A y =12.5H2, 2H). 
6.72(d. J = 5.62Hz, 1H). 7.49(d. J=9Hz. 1H), 7.64(d, J=9Hz, 1H), 8.02(bs, 1H), 8.26(d. J=:5.62Hz, 1H) 

55 

Example 6 
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Sodjum satt of 2-[|4-(2-(2-methoxy8thoxv))ethoxy-3-methylpyridine-2-vl>methylsu^ 




QCHaCHaOCHaCHaOCH^ 



Na 0 



0,46 g of 2[{4-(2-K2-methoxyethoxy))ethoxv-3-methylpyridine-2-yl}methyl^ was dis- 

solved in 40 mi of dichlorometliane to obtain a solution. 022 g of m-chloroperbenzoic acid was added to 
this solution in portions at -40*»C. followed by the addition of 0.16 g of triethylamine. The obtained mixture 
was heated to 0-C, followed by the addition of 20 ml of a 1N aqueous solution of sodium hydrogencar- 
bonate. The obtained mixture was stirred for 30 minutes and extracted with dichloromethane. The extract 
was dried over magnesium sulfate and distilled to remove the dichloromethane. 12.1 ml of a 0.1 N aqueous 
solution of sodium hydroxide was added to the obtained residue. The obtained mixture was stin-ed at a 
room temperature for one hour, followed by the addition of absolute ethanol. The obtained mixture was 
evaporated under a reduced pressure to dryness. The obtained residue was crystallized from an 
ethanol/ether mixture to obtain 0.42 g of the title sodium salt. 

iH-NMR(DMS0-d6) 5 : 2.16{s, 3H). 3.25(s, 3H). 3.3 -3.9(m. 6H), 4.0-4.14(m, 2H), 4.55(ABq. J:=13.18H2. 
A 7 = 13.55Hz, 2H), 6.8-6.9(m, OH). 7.4-7,5(dd. J = 6.15Hz, 3.08Hz, 2H). 8.28(d, J=527Hz. 1H) 



Examples 7 to 10 

The following compounds were prepared in a similar manner to that described In Example 6. 



gojium salt of 5-methoxv 2-[f4-(2-(2-methoxyethoxv)>-ethoxy-3-methylpyridine-2-yl>methylsulfinvlMH-ben- 



^H-NMR(CD30D) 5 ; 2.14(s, 3H). 3.34(s, 3H). 3.6(m. 4H). 3.84(s, 5H). 4.18(m, 2H). 6.76{dd, J = 9.36H2. 
2.52H2. 1H). 6.9(d. J = 5.76H2, 1H). 7.14(d. J«2.52H2. 1H). 7.5(d. J=9.36H2. 1H). 8.26(d. J = 5.78Hz. 1H) 



(Example 7) 



zimldazole 




OCHaCHaOCHsCHaOCHa 



Na 0 



(Example 8) 
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Sodium salt of 2-[f4-(2-^2-benzyloxvethoxy))ethoxv-3-methvlpyridlne-2-yl>m9thylsulfinyl>1H-ben2imicla2ol& 



OCHaCHaOCHaCHjOCHx -f\ 
CH. L W 




VS-CHa N 

TO ^>*^r i 

W 0 



iH-NMR(DMS0-d8) S ; 2.16(s, 3H). 3.4-3.9(m, 6H). 3.96-4.28(m. 2H), 4.49(s. 2H), 4.6(ABq. J=12.6Hz. 
A 7 = 12.85H2, 2H). 8.8 -72(m, 3H). 7.29(s. 5H). 7.5(dd. J =6.l6Hz. 3.08Hz. 2H). 8.25(d. J = 5.71 Hz. 1 H) 

(Example 9) 

20 

Sodium salt of 2-[('4-(2-(2-b9n2yloxyethoxy))ethoxy-3-methylpyridine-2-yl>methy!sulfinyl>5-methoxyben- 
zimidazole 



25 



QCHaCHaOCHaCHaOCHi 



CHaO 




U 0 



35 ^H-NMR(DMS0-d6) * : 2,16(5. 3H). 3.63(m, 4H). 3.74(s. 3H). 3.85(m. 2H), 4.18(m, 2H). 4,49(s, 2H). 4,55- 
(ABq, J = 13.18H2. A 7 = 13.55H2, 2H). 6,6{dd. J = 9,35H2. 3,20 Hz, 1H), 7.03(d, J=2.63H2. 1H). 6.89(d, 
J = 5.72Hz. 1H), 8.26(d. J = 5.72Hz. 1H) 



40 (Example 10) 

Sodium salt of 2-[W2-(2-b9nzyloxyethoxy))ethoxv-3-methvlpyridine-2-yl>methylsulfinyl>5-trifluo 
benzimidazole 



45 



50 



QCHaCHaOCHaCHaOCHa -(^ 



CH 

CF 




55 



r I 

Na Q 



'H-NIWR(DMS0-d6) S ; 2.16(s. 3H). 3.62(m. 4H). 3.79(m, 2H). 4.19(m. 2H). 4.48(s. 2H), 4.57(ABq. 
J = 13.18Hz. A 7 = 12.29Hz. 2H). 6.93(d. J=5.71Hz, 1H). 7.16(dd. J = 8.35Hz. 1.75Hz, 1H). 7.29(s. 5H). 7.62- 
(d. J = 8.35Hz, 1 H). 7.83(s. 1 H). 8.28(d. J = 5.71 Hz. 1H) 
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Preparative Example 4 



4-{2-Hydfoxyethoxv>-2.3-dimethvlpvridln N-oxide 



OCHaCHaQH 



CH3 



CK3 




4.60 g (0^ mol) of metallic sodium was dissolved in 80 ml of ethylene glycol under cooling with ice to 
obtain a solution. This solution was stin-ed in a nitrogen atmosphere at 100"C for one hour, followed by the 
addition of 15,76 g (0.1 mol) of 4-chloro-2,3-dimethylpyridine N-oxide at a room temperature. The obtained 
nr)ixture was stin-ed at 120*»C for 2 hours. After the completion of the reaction, the reaction mixture was 
distilled to dryness to remove the ethylene glycol. The obtained residue was purified by silica gel column 
chromatography (solvent: chloroform/methanol = 19 : 1) to obtain 13.28 g of 4-(2-hydroxyethoxy)-2.3- 
dimethylpyridine NK)xide as a white crystal. 

iH-NMR(CD30D) 5 ; 2^(s. 3H), 2.55(s. 3H). 3.93(t, 2H), 4.20<t. 2H). 7.04(d, H), 8.18(d, H) 



Preparative Example 5 

4^2-Chloroethoxv)-2,3-dimethylpyridine N-oxide 



1.0 ml of thionyl chloride was gradually added to a solution of 0.92 g (5 mmol) of 4-(2-hydroxyethoxy)- 
2,3-dimethylpyridine N-oxide in 10 ml of chloroform under cooling with ice. The obtained mixture was 
heated under reflux for 2 hours, cooled by allowing to stand, neutralized with a saturated aqueous solution 
of sodium hydrogencarbonate and extracted with 100 ml of methyl ethyl ketone twice. The extract was dried 
over magnesium sulfate and filtered. The filtrate was concentrated and purified by silica gel column 
chromatography (solvnet: chloroform/methanol = 19 : 1) to obtain 0.56 g of 4-(2-chloroethoxy)-2,3- 
dimethylpyridine N-oxide as a colorless crystal. 

^H-NMR(CDCb) 5 : 2^4(s. 3H). 2.54(s. 3H). 3.88(t. 2H), 4.28(t. 2H), 6.62(d, H). 8.17(d. H) 



Preparative Example 6 




I 

■ 0 
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2.3-Dimethyl-4-(2-succimmidoethoxy)pyridine N-oxide 



5 



TO 




A mixture comprising 0.40 g (2 mmol) of 4-(2-chloroethoxy)-2,3-dimethylpyridine N-oxide, 0.30 g (3 
mmol) of sucGinimide, 0.48 g (3.5 mmol) of potassium carbonate and 30 ml of metiiyl ethyl ketone was 
heated under reflux for 2 hours, cooled by allowing to stand and filtered. The filtrate was evaporated to 
20 dryness to remove the methyl ethyl ketone. The obtained residue was purified by silica gel column 
chromatography (solvent CHCb/MeOH = 19 : 1) to obtain 0.12 g of 2,3-dimethyl-4-(2-succinimidoethoxy)- 
pyridine N-oxide as a white crystal. 

^H-NMR(CDCl3) 5 ; 2.12(s. 3H), 2.49(s, 3H), 2.73{s, 4H), 3.80-425(m. 4H). 6.51 (d, H), 8.03(d, H) 

25 

Preparative Example 7 

2-Chloromethyl-3-methyl-4-(2-succinimidoethoxy)pyridlne 

30 



0 



35 




40 

0.12 g of 2,3-dimethyI-4-(2-sucdnimidoethoxy)pyridine N-oxide was dissolved In 5 ml of acetic anhy- 
dride to obtain a solution. This solution was stirred at 100°C for 0.5 hour and cooled, followed by the 
addition of 30 ml of ethanoL The obtained mixture was stirred at a room temperature for 0.5 hour and 
distilled to remove the solvent Thus. 0.14 g of cnjde 2-acetoxymethyl-3-methyl-4-{2-succinimidoethoxy)- 
^ pyridine was obtained as an oil.. 

iH-NMR{CDCl3) 5 ; 2.1 0(s. 3H). 2.14{s. 3H). 2.72(s, 4H), 3.72^4.24(m. 4H). 5.15(s. 2H), 6.61 (d, H). 8.24- 
(d. H) 

This acetoxymethyl derivative was dissolved as such in 5 ml of 1 N HCI to obtain a solution. This 
solution was stiaed at 100*C for 0.5 hour, cooled, neutralized with a saturated aqueous, solution of sodium 
hydrogencarbonate and extracted with 100 ml of chloroform twice. The obtained extract was dried over 
magnesium sulfate and filtered. The filt-ate was concentrated to obtain 0.12 g of crude 2-hydroxymethyl-3- 
methyl-4-(2-succinimidoethoxy)pyridine as a colorless crystal. 

iH-NMR(CDCl3) 5 ; 1.93(s. 3H), 2.68(s. 4H), 3.80-4.22(m. 4H). 4.56(s, 2H), 6.59(d, H), 8.21 (d, H) 
This crude hydroxymethyl derivative was dissolved as such in 5 ml of chloroform to obtain a solution. 
0.1 1 g of thionyi chlorid was dropwise added to this solution under cooling with ice. The obtained mixture 
was heated under reflux for 0.5 hour, cooled, neturalized with a saturated aqueous solution of sodium 
hydrogencarbonat and xtracted with 100 ml of chloroform twice. The obtained extract was dri d over 
magnesium sulfate and filtered. The filtrate was concentrated and dried in a vacuum to obtain 0.07 g of 2- 
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chloromethyl-3-methyl-4-(2-sucdnimidoethoxy)pyridine as a white s mictystal. 

'H-NMR(CDCb) « : 2.1 5(s. 3H), 2.68(s. 4H). 3.80-4.20(m, 4H). 4.60(s. 2H), 6.61 (d. H). 8.22(d, H) 



5 Example 1 1 

2-[f3-MethvM-(2'Sucdnimidoethoxy)pvridine-2'Vl)methvlthio]-lH-benzimidazole 

TO 0 



75 



20 



40 



45 



50 



65 



N 
H 



A mixture comprising 0.03 g (0.18 mmol) of 2-m©rcapto-1 H-benzimidazole, 0,08 g (0.21 mmol) of 2- 
chloromethyl-3-methyl-4-(2-5UCcinlmido8thoxy)pyridine. 0.03 g (0.21 mmol) of potassium carbonate and 10 
ml of methyl ethyl ketone was heated under reflux in a nitrogen atmosphere for 3 hours, cooled and filtered. 
25 The filtrate was concentrated and dried in a vacuum, followed by the addition of water. The obtained 
mixture was extracted with 50 ml of chloroform thrice. The extract was dried over magnesium sulfate and 
filtered. The filtrate was concentrated and purified by silica gel column chromatography to obtain 0.08 g of 
24{3Hfnethyl-4-(2-succinimidoetiioxy)pyridine-2-yl}methylthio]-1H-ben2imidazole as a white crystal. 

iH-NMR(CDCb) 6 ; 2.09(s. 3H>. 2.63(s, 4H), 3.72-'4.16(m, 4H), 4.27(s. 2H). e.53(d. H). 6,90 -7.50(m. 
30 4H), 8.18(d. H) 

Example 12 

35 2-[f3-Methvl^(2-succinimidoethoxy)pyridine-2-yl>methylsulfinylH H-benzlmidazole 



Q 

0-(CHa),-N 



Q 

H 0 



0.18 g of 95% m-chloroperbenzoic acid was gradually added to a solution of 0.40 g (1 mmol) of 2-[{3- 
methyl-4-(2-succinimldoethoxy)pyridine-2-}yl-methylthioh1H-benzimldazol© in 20 ml of dichloromethane at 
-60*»C to obtain a mixture. This mixture was stirred for 0.5 hour, followed by the addition of 0.15 g of 
triethylamine. The obtained mixture was heated to -lO^C. followed by the addition of 30 ml of a saturated 
aqueous solution of sodium hydrogencarbonate. The obtained mixture was stirred for 0,5 hour and extracted 
with 50 ml of dichloromethane twice. The extract was dried over magnesium sulfate and filtered. The filtrate 
was concentrated and dried in a vacuum to obtain a crude product. This crude product was crystallized 
from dichloromethane/diethyi ether to obtain 0.36 g of 2-[{3-m thyl-4-(2-succinimldoethoxy)pyridine-2- 
yl}methylsufinyl]-1 H-benzimidazole as a white crystal. 
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'H-NMR(CDCb) S : 2.1 2(s. 3H). 2.73(s, 4H), 3.83-4.29(m, 4H). 4.56-4.92(01. 2H), 6.65(d, H). 7.17 -7.72- 
(m. 4H). a25(d. H) 



5 Example 13 

5-Methoxv-2-[|3-methyl-4-(2-sucdnimidoethoxy)pvricline-2-yl>methylthio>lH-ben2imida2ole 

TO 



« CHaO 




20 



N 
K 

The title compound was prepared in a similar manner to that described in Example 11. 
iH-NMR(CDCb) 5 ; 2^0(s. 3H), 2,74(s. 4H), 3.84(s. 3H). 3.88-4.38(m. 4H). 4^(s. 2H), 6.71 (d. H). 
6.80-7.48(m, 3H). 8.35(d, H) 

25 

Example 14 

2-[f3-Methyl-4-(2-succinimidoethoxy)pyridine-2-yl>methylthio]-5-trif!uoromethyl-1 H-benzimidazole 

30 



0-(CHa)2-N 



^ The title compound was prepared in a similar manner to that described in Example 11. 

iH-NMR(CDCl3) 5 ; 2,22(s. 3H). 2.75(s. 4H), 3.88-4.08(m. 2H), 4.08-4.28(m, 2H), 4,45(s. 2H), 6.73(d. H). 
7.32-7.86(m, 3H). 8.32(d, H) 



Example 15 

50 



55 
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5-Methoxv-2-[f3-methyl-4-(2-succinimidoethoxv)pYiidine-2-yl>methylsulfinvi> 



70 



.: ./ CH: 

CHaQ 



0-(CHj)2-S 




V 

Q 



H Q 



75 



20 



The title compound was prepared in a similar manner to that described in Example 12. 
^H-NMR(CDCl3) 6 ; 2.1 3(S. 3H), 2.74(s. 4H). 3.B6(s, 3H). 3.60-4.30(m. 4H), 4.50-4.90(m. 2H). 6.65(d, H). 
6.80-7.68(m, 3H}, 8.25(d. H) 



Example 16 

2-[f3-Methvl-4-(2»succinimidoethoxy)pvridine-2-vl> methylsutfinylUH-S-trifluoromethyibenzimidazole 



25 



30 



36 



FaC 

xc:>-i- 



CH, 

CH,' 1 



g-(CH,)2-N 



X) - 



Q 
0 



H 0 



The title compound was prepared in a similar manner to that described in Example 12. 
iH-NMR(CDCb) 5 ; 2,23(s, 3H). 2.-^(8, 4H). 3.80-4.45(m. 4H). 4.67(m. 2H). 6.74(d. H). 7.30 -8.00(m. 
3H), 8.37(d. H) 

Preparative Example 8 

45 



50 



55 
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2.3-Dimethyl-4-(2-pyridylmethoxy thoxy)pyridine N-oxide 




0-(Cfi2)2-0CH2-f ^ 




CH3 



i 
Q 



0.39 g of 60% sodium hydride was added to a suspension of 1^0 g (6.5 mmol) of 4-(2-hydroxyethoxy)- 
2,3-dimethylpyridine N-oxide in 40 ml of tetrahydrofuran under cooling with ice in a nitrogen atmosphere to 
obtain a mixture. This mixture was stirred for 0.5 hour, followed by the addition of 0.83 g (6.5 mmol) of 2- 
chloromethylpyridine. The obtained mixture was heated under reflux for 8 hours, cooled and filtered. Th 
filtrate was concentrated and purified by silica gel column chromatography (solvent: ethyl acetate/n-hexan 
= 4 : 1 ~ CHCIa/MeOH = 19 : 1) to obtain 0.61 g of 2,3-dimethyl-4-(2-pyridylmethoxyethoxy)pyridine N- 
oxide. 

iH-NMR(CDCb) 5 ; 2^0(s, 3H), 2.50(s. 3H). 3.80-4.04(m. 2H). 4.04-4.28(m, 2H), 4.70(s, 2H), 6.60(d. H). 
7.00-7.74{m, 3H), 8.04(d. H). 8.45(d. H) 



Preparative Example 9 

2-Hydroxymethyl-3-methyl-4-{2*pvridvlmethoxyethoxy)pyridine 



A mixture comprising 0.60 g of 2,3-dimethyl-4-(2-pyridylmethoxyethoxy)pyridine N-oxide and acetic 
anhydride was stirred at 100'C for 0.5 hour and cooled, followed by the addition of 40 ml of ethanol. The 
obtained mixture was stinred at a room temperature for 0.5 hour and distilled to remove the solvent The 
residue was dried in a vacuum to obtain 0.47 g of crude 2-acetoxymethyl-3-methyl-4-(2-pyridylmethox- 
yethoxy)pyridine as an oil. 

This crude intermediate was dissolved as such in 1N HCI to obtain a solution. This solution was stirred 
at 100*^0 for one hour, cooled, neutralized with a saturated aqueous solution of sodium hydrogencarbonate 
and extracted with 50 ml of dichloromethane twice. The extract was dried over magnesium sulfate and 
filtered. The filtrate was concentrated and purified by silica gel column chromatography (solvent: ehtyl 
acetate) to obtain 0.40 g of 2-hydroxymethyl-3-methy!-4-(2-pyridylmethoxyethoxy)pyridine as a colorless 
semicrystal. 




Example 17 
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2<(3-MethvM-(2-pyridvlmethoxyethoxv)pyridine-2-vl'Vmethy lthiol-1 H-b nzimidazole 



5 



10 




0,71 g (6 mmol) of thionyl chloride was added to a solution of 0.40 g (1,5 mmol) of 2-hhdroxymethyl-3- 
methyl-4-{2-pyridylmethoxyethoxy)pyridine in 10 ml of chlorofonn under cooling with ice to obtain a mixture. 
This mixture was stinted at O^C for 2 hours. After the completion of the reaction, the mixture was neutraiiz d 
with a saturated aqueous solution of sodium hydrogencarbonate and extracted with 50 ml of chloroform four 
times. The extract was dried over magnesium sulfate and filtered. The obtained filtrate was concentrated 
and dried In a vacuum to obtain 0.42 g of cmde 2-chloromethyl-3-methyl-4-(2-pyridylmethoxyethoxy)- 
pyridine as a semicrystal. 

A mixture comprising 0.40 g of this cmde intemnediate, 0.18 g of 2-mercapto-1H-ben2imida2ole, 0.19 g 
of potassium carbonate and 30 ml of methyl ethyl ketone was heated under reflux in a nitrogen atmosphere 
for 2 hours, cooled and filtered. The filtrate was concentrated and purified by silica gel column chromatog- 
raphy (solvent: ethyl acetate/n-hexane) to obtain 0.38 g of 2-[{3-methyl-4-(2-pyridylmethoxyethoxy)pyridine- 
2-yl}methylthio>1H-ben2imida20le as a colorless oil. 
25 iH-NMR(CDCb) S ; 2.26(s. 3H). 3.80-4.04(m, 2H), 4.10-4.28(m, 2H). 4.35(S. 2H). 4.70(s. 2H). 6.70(d. H). 
6.94-7.20(m. 7H). 8.25(d. H). 8.45(d. H) 



Example 18 

30 

2'[{3-Methyl-4-(2-pvridylmethQxvethoxy)pyridine-2-yl>methvlfulfinyl]-1H-ben2imida20le 



35 



40 




H D 



^ 0.16 g of m-chloroperbenzoic acid was added to a solution of 0.38 g of 2-[{3-methyl-4-(2-pyridyl- 
methoxyethoxy)pyrldine-2-yl}methylthioh1H-ben2imidazole in 20 ml of dichloromethane at -60**C in a 
nitrogen atmosphere to obtain a mixture. This mixture was stirred for 0.5 hour. After the completion of the 
reaction, 0.16 g of triethylamine was added to the reaction mixture. The obtained mixture was heated to 
-10*C. followed by the addition of 30 ml of a saturated aqueous solution of sodium hydrogencarbonate. The 
obtained mixture was stinted at a room temperature for 0.5 hour and extracted with 50 ml of dich- 
loromethane thrice. The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated 
and dried in a vacuum to obtain a crude product. This crude product was crystallized from 
dichloromethane/diethyl ether to obtain 0.31 g of 2-[{3-methyl-4-(2-pyrldylmethoxyethoxy)pyridine-2- 
yl}methylsulfinyl]-lH-ben2imida20le as a white crystal. 

55 ^H-NMR(CDCl3) 6 ; 2.1 7(s. 3H). 3.83-4.06(m, 2H). 4.06-4.34(m. 2H), 4.72(s. 2H), 4.64-4.84(m. 2H). 
6.70(d. H). 7.04 -7.80(m, 7H). 8.27(d. H). 8.55(d. H) 
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Preparative Exampl 10 



2,3-Dimethyl-4-[2-(2'pyrrolidon ) thoxylpyridin N-oxide 



CH3 




I 
0 



0.42 g of sodium hydride was added to 30 cc of N.N-dimethylformamide at a room temperature to 
obtain a mixture. This mixture was cooled to 0*C, followed by the addition of 0.74 g of 2-pyrrolidone. The 
obtained mixture was stirred at 80*C for 1.5 hours and cooled to a room temperature, followed by the 
addition of 1.17 g of 4-(2-chloroethoxy)-2,3-dimethy {pyridine N-oxide. The obtained mixture was stirred at 60 
to 80°C for 5 hours and cooled, followed by the addition of 20 cc of a saturated aqueous solution of sodium 
hydrogencarbonate. The obtained mixture was extracted with chioroform. The extract was dried over 
magnesium sulfate and filtered. The filtrate was concentrated to obtain a crude product. This crude product 
was purified by silica gel column chromatography to obtain 430 mg of 2,3-dimethyl-4-[2-{2-pynroiidone)- 
ethoxy]pyridine N-oxide as a yellow crystal. 

iH-NMR(CDCb) 5 ; 2.2(s. 3H), 2.54(s. 3H), 1,9-2.5(m. 4H), 3.57(t, J=7Hz. 2H), 3.73(t, J = 6H2. 2H). 4.16- 
(t J = 6H2, 2H), 6.65(d, J=7H2, 1H), 8.15(d. J = 7H2. 1H) 



Preparative Example 1 1 

2-Chioromethyl-3-methyi-4-[2-(2-pyrroiidone)ethoxy]pyridine 



10 cc of acetic anhydride was added to 0.65 g of 2,3-dimethyl-4-[2-{2-pyrroiidone)ethoxylpyridine N- 
oxide at a room temperature to obtain a mixture. This mixture was stirred at 90*C for 2 hours, followed by 
the addition of ethanoi. The obtained mixture was distilled under a reduced pressure to obtain 0.79 g of 
crude 2-acetoxymethyl-3-methyl-4-[2-{2-pyrroiidpne)ethoxy]pyridine. 

20 cc of 1 N HCI was added to this crude intermediate to obtain a mixture. This mixture was stirred at 
100°C for 2 hours, cooled, neutralized with a saturated aqueous solution of sodium hydrogencarbonate and 
extracted with chloroform. The extract was dried over magnesium sulfate and filtered. The filtrate was 
distilled under a reduced pressure to obtain 510 mg of crude 2-hydroxymethyl-3-methyI-4-[2-(2-pyr- 
rolidone)ethoxy]pyridine as an ocherous crystal. 

iH.NMR(CDCl3) 5 ; 2.04(s. 3H). 1.9 -2.6(m, 4H). 3.58{t. J =7 Hz, 2H). 3.73(t. J=6Hz, 2H), 4.2(t J=6Hz. 
2H). 4.65{s. 2H). 6.7(d. J =:7HZ. 1H), a3{d. J^7Hz. 1H) 

500 mg of this crude intemnediat was dissolved in 10 ml of dichloromethane to obtain a solution. 1.19 
g of thionyl chloride was dropwise added to this solution at -20''C. The obtained mixture was stirred at a 
room temperature for 30 minutes, neutralized with a saturated aqueous solution of sodium hydrogencar- 
bonate and extracted with chioroform. The extract was dried over magnesium sulfate and filtered. The 
filtrat was distilled under a reduced pressure to obtain 0.57 mg of crude 2-chloromethyl-3-methyl-4-[2-(2- 
pyrroIidone)ethoxy]pyridine as an oil. 
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^H-NMR(CDCl3) 5 ; 225{s. 3H). 1.8 -2.5(m. 4H). 3.54(t. J = 7H2, 2H). 3.68(t. J = 6H2. 2H). 4.1 (t, J = 8Hz. 
2H). 6.62(d, J=8Hz. 1H), 8.22(d. J=6H2. IH) 

5 Example 19 

2-[3-Methvl-4-^2-(2-pyrrolidone)ethoxylpyridine'2-yl]methyithlo-1H-^ 



70 



T6 




H 

20 cc of methyl ethyl ketone was added to a mixture comprising 0.55 g of 2-chloromethyl-3-methyi-4- 
[2-(2-pyn'olidone)ethoxy]pyridine, 0.3 g of 2-mercapto-1H-benzimlda20le and 0.33 g of potassium carbonate 
to obtain a mixture. This mixture was heated under reflux for 2 hours and filtered. The filtrate was 
concentrated to obtain a crude product. This crude product was purified by silica gel column chromatog- 
raphy to obtain 027 g of the title compound as a pale yellow crystal. 

1H-NMR(CDCI3) a ; 2.26(s. 3H). 1.8 -2.5(m. 4H). 3.57(t J = 7Hz. 2H). 3.7(t J = 6H2. 2H), 4.13(t. J = 6H2. 
2H), 4.34(s, 2H). 6.86(d. J = 6H2. IH), 7.0 -7.55(m, 4H). 8.25(d. J = 6H2. IH) 



Example 20 

30 

5-Methoxy2-f3-methyl-4-|2-(2-pyrrolidone)ethoxylpvridine*2-yl]methylthio-1 H-benzimidazole 



35 



40 




H 

45 The title compound was prepared in a similar manner to that described in Example 19. 

'H-NMR(CDCb) « : 2.24(s. 3H). 1.9 -2.5(m, 4H). 3.56(t. J=7Hz. 2H). 3.72(t. J=6H2. 2H). 3.B3(s. 3H). 
4.17(t, J = 6Hz. 2H). 4.4(s. 2H). B.6-7.5(m. 4H). 8.35(d. J = 6Hz. IH) 

50 Example 21 



55 
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2-r3-Methvl-4-|2-(2-pyrroiidone)ethoxvlpvridine-2^yl]methvlthio-5-fr^^^ H-benzimidazole 



70 



CP3 



0-(CH,) , -H 



CH 

CHa' "N 




75 



The title compound was prepared in a similar manner to that described in Example 19. 
'H-NMR(CDCl3) B ; 2^8(s, 3H). 1.9 -2.55(m» 4H). 3.57(t. J=7Hz, 2H}, 3.74{t J=6H2, 2H). 4.2(t. J=6Hz, 
2H), 4.4{s, 2H), 6.77(d, J=6Hz. 1H), 7^-7.85(m. 3H). 8.38(d, J=6H2, 1H) 



20 



Example 22 

2-[3-Methyl-4-^2-(2-pvn^olidQnethoxy>pyridine*2-yllmethylsulfinvl-1H-benzimidazole 



25 



30 




H 0- 



0-(CH2)2-N 





35 0.27 g of 2-[3-methyl-4-{2-(2-pyrrolidone(ethoxy}pyridine-2-yl]methylthio-1H-benzimjdazole was dis- 
solved in 20 ml of dichloromethane to obtain a solution- 0.12 g of 95% m-chloroperbenzoic acid was added 
to this solution at -60 ^C. The obtained mixture was stin^d at -50 to -40** C for 4 hours, followed by th 
addition of 0.09 g of trieti^ylamine and a saturated aqueous solution of sodium hydrogencarbonate. The 
obtained mixture was extracted with dichloromethane. The extract was dried over magnesium sulfate and 

40 filtered. The filtrate was concentrated to obtain a crude product This crude product was crystallized from 
dichloromethane/ether to obtain 0.18 g of the title compound. 

iH-NMR(CDCb) 5 ; 2.18(S, 3H). 1.9 -2.5(m. 4H), 3.53(t J=7H2. 2H). 3.73(t J=6H2, 2H), 4.16(t, J=6H2. 
2H). 4.74(ABq. J = 14H2, A 7 = 16Hz. 2H), 6.7(d. J = 6 Hz. 1H), 7.2 -7.7(m, 4H), 8.25(d, J = 6Hz, 1H) 



45 



Example 23 



50 



55 
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5-Methoxy-2^3-methyl-4-f2-(2-pvTOiidone)ethoxvtovridine-2-vl]methyls 



70 



CH»0 



Q-(CH2)a-{l 




V 

0 



•r i 

K Q 



75 ^'^^^ compound was prepared in a similar manner to that described in Example 22. 

iH-NMR{CDCl3) 5 : 2.1 7(s, 3H). 1.9 «2.5(m, 4H). 3.38 -3.78 (m, 4H). 3.8(5. 3H), 4.1 (t. J =eHz. 2H), 4.66- 
(ABq. J = 13Hz. A 7 = 12.4H2. 2H), 6.6(d. J"6Hz, 1H), 6.77-7.6(m. 3H), 8.17(d. J = 6Hz, 1H) 



20 



Example 24 

2>[3-Metliyi-4-<2-(2-pvn-oildone)ethoxvlpyridine-2-vl1methvlsulflnvl-5-trifl^ 



25 



30 



0 



H ■ 0 



35 The title compound was prepared In a similar manner to that described in Example 22. 

^H-NMR(CDCl3) 5 ; 2.17(s. 3H). 1.8 ^2.55(m, 4H). 3.4 -3.8(m. 4H), 4.75(ABq, J = 14.3H2, A 7 = 17.5Hz, 
2H). 6.69(d. J=6Hz. 1H), 7.24-8.0(m. 3H), 8.2(d, J=6H2, 1H) 



40 Preparative Example 12 

2-ChioromethvM-(2-hydroxyethoxyh3-methylpyridine 



45 



50 



CH; 



CICH: 



0-(CHO2-0H 




15 mi of acetic anhydride was added to 25 g of 4-(2-hydroxy thoxy)-2,3-dimethylpyridine N-oxide to 
obtain a solution. This solution was stirred at 90**C for 2 hours, followed by the addition of ethanol. The 
obtained mixture was distilled under a reduced pressure to obtain 4-(2-acetoxyethoxy)-2-acetoxymethyl-3- 
55 methylpyridine. 

20 g of sodium hydroxid . 20 ml of water and 50 ml of ethanol were added to this intermediate to 
obtain a mixture. This mixture was stirred at a room temperature for 10 minutes and distilled to remove the 
ethanol. followed by the addition of 50 ml of a saturated aqueous solution of common salt. The obtained 
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mixture was extracted with 2-butanone. The extract was dried over magnesium sulfate and filtered. The 
filtrate was distilled under a reduced pressur to obtain 20 g of 4-(2-hydroxyethoxy)-2-hydroxym thyl-3- 
methylpyridine. 

iH-NMR(CDCl3) 6 : 2.02(s, 3H)» 3.9 -'4.2(m, 4H). 4.50(s. 2H). 6.63(d, J=6Hz. 1H). 8.15(d, J = 6H2. 1H) 
s 11.9 g oif the 4-(2-hydroxyethoxy}-2-hydroxymethyl-3-methylpyridine prepared above was dissolved in 
200 ml of dichioromethane to obtain a solution. 24 ml of thionyr chloride was dropwise added to this 
solution at 0°C. The obtained mixture was stirred at a room temperature for 2 hours and distilled under a 
reduced pressure to remove the dichioromethane and excess thionyl chloride. A saturated aqueous solution 
of sodium hydrogencarbonate was added to the residue to' obtain a mixture* This mixture was extracted with 
70 chloroform. The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated to 
obtain 10.9 g of 2-chloromethyl-4-(2-hydroxyethoxy)-3-methylpyridine. 

iH-NMR(CDCl3) S I 2.3(s, 3H). 3.9-4.2(m. 4H), 4.69(s, 2H), 6.73(d, J = 6Hz. 1H), 8.3(d. J = 6H2. 1H) 



75 Example 25 

2-[4-(2-Hydroxyethoxy)-3-methvlpyridlne*2-yl]methylthlo-5-methoxy-1H-ben2imida2o!e 

20 • QCH3CH2OH 



25 




H 

60 ml of ethanol was added to a mixture comprising 0.7 g of 2-chloromethyl-4-(2-hydroxyethoxy)-3- 
methyipyridine. 0.63 g of 2-mercapto-5-methoxy-1H-ben2imidazo!e and 0.16 g of sodium hydroxide to 
obtain a mixture. This mixture was stin-ed at OO^C for one hour, concentrated and purified by silica gel 
column chromatography to obtain 1 .08 g of the title compound. 

iH-NMR(DMS0-d6) 6 ; 2.2{s. 3H). 3.72(s. 3H), 3.6-4.1 (m. 4H). 4.6(s. 2H). 6.6-7.35(m. 4H), 8.1 4(d. 
J = 6H2. 1H) 



Example 26 

2-[4-(2-Hydroxyethoxy)-3-methyipyridine-2-yl]methylthio-1 H-benzimidazole 

dCHaCHaOH 



45 




The title compound was prepared in a similar manner to that described in Example 25. 
^H-NMR(DMS0-d6) 5 ; 2.24(s. 3H). 3,6 -4.18(m. 4H). 4.7(s. 2H). 6.93(d. J = 6H2. 1H), 7.0 -7.6(m, 4H). 
8.25(d, J = 6H2. 1H) 



Example 27 
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2H;4-(2-Hvdro xvethoxyH3-methvlpvridlne-2-vllmethvlthio-5-ti1fluoromethvl-1H^»n2imidazote 



s 



QCKzCHsOH 



70 



CF3 




H 



The title compound was prepared in a similar manner to that described in Example 25. 
iH-NMR(DMSO-de) 5 ; 2^5(s. 3H), 3.6 -42(m, 4H). 4.75(s, 2H), 6,98{d. J^SHz. 1H). 7.3 -7.9(m. 3H). 
^5 8^5{d. J=6H2. 1H) 



Example 28 

2-[4-(2-Hvdr oxyethoxv)-3-methylpvridine-2'vnmethvlsulfinyl-5-methoxy-1H-benzimidazole 



0.9 g of 2-[4-(2-hydroxyethoxy)-3-methylpyridine-2-yl]methylthio-5-methoxy-1H-ben2imida2ole was dis- 
solved in a mixture comprising 5 ml of methanol and 80 ml of dichloromethane to obtain a solution. 0.51 g 
of m-chloropertDenzoic acid was added to this solution at -60*'C, The obtained mixture was stirred at -50 to 
-40^C for 4.5 hours, followed by the addition of 0.38 g of triethylamine. A saturated aqueous solution of 
sodium hydrogencarbonate was added to the obtained mixture and the resulting mixture was extracted with 
chloroform. The extract was dried over magnesium sulfate and filtered. The filtrate was distilled under a 
reduced pressure to obtain a crude product This crude product was crystallized from 
dichloromethane/isopropyl ether to obtain 0.58 g of the title compound. 

'H-NMR(DMS0-d6) « : 2.17(s. 3H), 3.8(s. 3H), 3.6-4.18(m, 4H). 4.73(ABq. J = 14H2. A 7 = 8H2. 2H). 6,8 
-7.6(m. 4H), 821 (d. J = 6Hz» 1H) 




QCH2CH2OH 



25 



30 



45 



Example 29 



50 



56 
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2*[4-{2-Hydroxyethoxy)'3-niethylpyridine-2'vnmethvlsulftnvl-l H-benzimrdazoie 



70 




CH: 

VS-CHi 
N i ■ 
H 0 



OCHsCHaOH 




The title compound was prepared in a similar manner to that described In Example 28. 
: 332 

^5 iH-NMR(DIVIS0-d6) S ; 2.17(s, 3H). 3,6 -4^(m, 4H). 4.74(s, 2H), 6.95(d. J = 6Hz, 1H), 7.18-7.77(m, 4H). 
822(d, J^6Hz, 2H) 



20 



Example 30. 

2-[4-(2-Hydroxyethoxy)-3-methylpyridlne-2'yl]methylsulftnyl-5-trtf!uoromethyl-1 H-benzimidazoie 



25 



30 



CF: 




QCH2CH3OH 



N i 
H 0 



35 



40 



45 



The title compound was prepared in a similar manner to that described in Example 28. 
Preparative Example 13 

4-(3-Methoxypropoxy)*2,3-dimethylpyridine N-oxide 



CH: 



CH: 



OCHaCHsCHaOCHi 




50 

2.0 g (22 mmol) of 3-methoxypropanol was dissolved in 50 ml of dimethyl sulfoxide to obtain a solution. 
2.7 g (66 mmol) of sodium hydride was added to this solution at a room temperature. The obtained mixture 
was stirred at 60*C for one hour and cooled to a room temperature by allowing to stand, followed by the 
addition of 3.0 g (19 mmol) of 4-chloro-2,3-dlmethylpyridlne N-oxid . The obtained mixture was stirred at 
55 40**C for one hour. After the completion of the r action, the reaction mixture was distilled to remove the 
dimethyl sulfoxide. The obtained residue was purified by silica gel column chromatography to obtain 760 
mg of 4-(3-methoxypropoxy)-2.3-dimethylpyridine N-oxide. 

^H-NMR(CDCl3) B ; 2.1 (m, 2H). 2^{s, 3H), 2.54{s, 3H). 3.35(s, 3H). 3.55(t. J = 6H2. 2H). 4.1 (t. J=6H2. 



48 



0 268 956 



2H), 6,65(d. J = 7.4H2. 1H). 8.16(d. J = 7.4H2, 1H) 



Preparative Example 14 



2-Chloromethyl»4^3-methoxvpropoxv)-3-methvlpvridine 



CK3 




OCH2CH2CH2OCH3 



CICH2 



20 ml of acetic anhydride was added to 760 mg (3.6 mmol) of 4-(3-methoxypropoxy)-2.3-dimethyl- 
pyridine N-oxide to carry out the reaction at M^'C for one hour. The reaction mixture was distilled to remove 
the acetic anhydride, followed by the addition of a saturated aqueous solution of sodium hydrogencar- 
bonate. The obtained mixture was extracted with chloroform. The extract was concentrated to obtain 700 
mg of 2-acetoxymethyl-4-(3-methoxypropoxy)-3Hnnethylpyridine as a brown oil. 

500 mg of sodium hydroxide and 15 cc of ethanol were added to the 2-acetoxymethyl-4-(3-methox- 
ypropoxy)-3-methylpyridine prepared above. The obtained mixture was stinted at 50»C for one hour. After 
the completion of the reaction, tiie reaction mixture was distilled to remove the ethanol. followed by the 
addition of water. The obtained mixture was extracted witii chloroform. The obtained chloroform layer was 
concentrated to obtain 450 mg of 2-hydroxymetiiyl-4-(3-methoxypropoxy)-3-methyipyridine as a brown oil. 

^H-NMR(CDCb) 6 ; 2,04(s. 3H). 2.1 (m, 2H). 3.35(s. 3H). 3.56(t J = 5.7H2. 2H). 4.1 2(t. J = 5.7Hz. 2H). 
4.64(s. 2H). 6.7(d, J«7H2, 1H). 8,24(d, J=7Hz, 1H) 

450 mg of the 2-hydroxymethyl-4-(3-methoxypropoxy)-3Hfnethylpyridine prepared above was dissolved 
in 20 ml of dichloromethane to obtain a solution. 760 mg of tinionyl chloride was dropwise added to tiiis 
solution at 0"C. The obtained mixture was stinted at a room temperature for 2 hours. After the completion of 
the reaction, the reaction mixture was distilled to remove tiie dichlorometiiane and tiie tiiionyi chloride. A 
saturated aqueous solution of sodium hydrogencarbonate was added to the obtained residue. The obtained 
mixture was extracted with chloroform. The obtained chloroform layer was concentrated to obtain 470 mg of 
2-chlorometiiyl-4-(3-metiioxypropoxy)-3-metiiylpyridine as a brown crystal. 

1H-NMR(CDCI3) 5 ; 2,1 (m. 2H), 227(s. 3H). 3.36(s. 3H), 3.56(t. J=5.7H2. 2H). 4.1 2(t. J = 5.7H2. 2H). 
4.69(s, 2H), 6.71 (d, J = 7H2. 1H), 826(d. J=7H2, 1H) 



Example 31 

2-[W3-Methoxypropoxy)-3-methvlpyridine-2-yllmetiiylthioHH-ben2imida2ole 



20 cc of ethanol was added to a mixture comprising 280 mg (1.8 mmol) of 2-mercapto-1H-ben- 
2lmida2ole. 470 mg (2 mmol) of 2-chlorometiiyl-4-(3-methoxypropoxy)-3-methylpyridine and 100 mg (2.4 
mmol) of sodium hydroxid . The obtained mixture was stirred at 50*'C for 3 hours. After the completion of 
the reaction, the reaction mixture was distill d to remove the etiianol. The obtained residue was purified by 
silica gel column chromatography to obtain 590 mg of 2-[{4-(3-metfioxypropoxy)-3-metiiylpyridine-2- 
yl}methylthio]-1H-ben2imida20le as a pale yellow crystal. 




OCH2CH2CH2OCH3 



H 
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iH-NMR(CDCb) 5 ; 2.09(t. J = 6.1 Hz. 2H). 2.26(s, 3H), 3.35(s. 3H). 3.56(t J = 6.1H2. 2H). 4.1 3(t. J =6.1 Hz. 
2H), 4.37(s.2H). 6.76(d. J=6.1H2. 1H), 7,1 -725{m, 2H), 7.5(br, s, 2H), 8.33(d. J=6.1H2, 1H) 



Example 32 

2-(4-(3-Methoxypropoxy)-3-methyipyridine-2-y]>methylsuifinyMH-benzimidaz^ 



OCH2CH2CH2OCH3 




H 0 

5 g of 2-t{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylthioHH benzimidazole was dissolved in a 
mixture comprising 100 ml of dichloromethane and 25 ml of diethyl ether to obtain a solution. 2.83 g of 
85% m-chioroperbenzoic acid was added to this solution in portions at -45**C. After completion of the 
reaction, 2 g of triethylamine was added to the reaction mixture and the obtained mixture was heated to 
-10"C, followed by the addition of 50 ml of IN sodium hydroxide. The obtained mixture was stirred at a 
room temperature for 30 minutes. The obtained aqueous layer was washed with 20 ml of dichloromethane 
twice and adjusted to pH 11 with a 2 M aqueous solution of ammonium acetate. The aqueous layer was 
extracted with 50 mf of dichlorbmethane thrice. The obtained dichloromethane layer was washed with 50 ml 
of a saturated aqueous solution of sodium hydrogencarbonate twide, dried over magnesium sulfate and 
distilled to remove the dichloromethane. The distilled oily product was crystallized from 
dichloromethane/ether to obtain 4.17 g of the title compound as a white crystal. M.p.: 99 to 100**C (dec). 

iH.NMR(CDCl3) 5 ; 1.a3-2,09{m, 2H), 2.13(s. 3H), 3.34(s, 3H), 3.52(t, J = 6.2Hz, 2H). 4.05(t J=6.2Hz. 
2H). 4.79(s, 2H). 6.70(d, J=5.7Hz, 1H), 7.07^7.30(m, 2H). 7.30-7.60(br, s, 2H), 8.27(d. J=5.7Hz. 1H) 



Example 33 

Sodium salt of 2-[|4-(3'methoxvpropoxy)-3-methylpyridine-2-ylTmethylsulfmyi]-1H-benzimidazole 



OCH2CH2CH2OCH3 




Na 0 

500 mg (1.46 mmol) of 2-[{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylsulfinyl]-1H-ben- 
zimidazole was dissolved in 20 cc of dichloromethane to obtain a solution. 320 mg of 85% m-chloroperben- 
zoic acid was added to this solution in portions at -45*C. After the completion of the reaction. 370 mg of 
triethylamine was added to the reaction mixture. The obtained mixture was heated to -10*'C. followed by the 
addition of 30 ml of a saturated aqueous solution of sodium carbonate. The obtained mixture was stirred at 
a room temperature for 30 minutes and extracted with dichloromethane. The extract was dri d over 
magnesium sulfate and distilled to remov the dichloromethane. Thus, a crude product was obtained. This 
crude product was dissolved in 14.6 cc of a 0.1 N aqueous solution of sodium hydroxide to obtain a 
solution. This solution was distill d together with 30 cc of ethanol thrice to remove the water as an 
azeotropic mixture with ethanol and dried in a vacuum. Ether was added to th obtained residue to 
precipitate a white crystal. This crystal was washed with ether thrice by decantation and dried in a vacuum 
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to obtain 530 mg of sodium salt of 2-[{4^3-methoxypropoxy)-3-methylpyridine-2-yl}methyteuIfinylh1H- 
benzimidazole. M.p.: 140 to 141 "C (dec.). 
M+i :382 

^H-NMR(DMS0-d6) 5 ; 1.99(t J==6.1Hz. 2H), 2.1 7(s, 3H), 325(s, 3H). 3.49(t. J = 6.1 Hz. 2H), 4.09(t. J = 6.1Hz. 
5 2H), 4,56(ABq. J = 14.1H2, A 7=21.3Hz. 2H). 6.8-6.9(m. 3H), 7.4-7.5{m. 2H). 8.27(d. J = 5 JHz. 1H) 

Example 34 . 

^0 2-[f4'(3-methoxypropoxv)-3-methylpvridine-2-yHmethylthioHH-ben2imidazole 



T5 




25 



30 



35 



40 



45 



50 



55 



80 ml of ethanol was added to a mixture comprising 1.39 g (9.27 mmol) of 2-mercaptoben2imidazole, 
2.0 g (9^7 mmol) of 2-chloromethyl-4-(3-hydroxypropoxy)-3-methylpyridine and 0.44 g (11.1 mmol) of 
sodium hydroxide. The obtained mixture was stlned at 50**C for one hour. After the completion of the 
reaction, the reaction mixture was concentrated. The obtained residue was purified by silica gel column 
chromatography to obtain 1.7 g of the title compound (56%). 
: 368 

^H-NIVIR(DMS0-d6) fi ; 1.8 -2.1(m 2H), 224(5. 3H). 3.6(t, J = 6H2. 2H). 4.2(t J = 6H2. 2H), 4,7(s. 2H). 
7.0-7,38(m. 3H), 7.38-7.6(m. 2H), 8.35(d. J=6H2. 1H) 

Example 35 

Sodium salt of 2-[W3'hvdroxvpropoxv)-3-methvlpvridine-2-yl>methvlsulfinyl]-1H-ben2imidazole 



OCH2CH2CH2OH 





VS-CH2 N 
N I 
Na 0 

1.0 g (3.04 mmol) of 2-[{4-(3-hydroxypropoxy)-3-methylpyridine-2-yi}methylthioh1H-benzimida2oIe was 
dissolved in 100 ml of dichloromethane to obtain a solution. 580 mg of 90% m-chloroperbenzoic acid was 
added to this solution at -45*C. The obtained mixture was stirred for 2 hours. After the completion of the 
reaction. 470 mg of triethylamine was added to the reaction mixture. The obtained mixture was heated to 
-20*C. followed by the addition of 30 ml of a saturated aqueous solution of sodium hydrogencarbonate. The 
obtained mixture was stinred at a room temperature for 30 minutes and extracted with chloroform. The 
obtained chloroform layer was concentrated to obtain a crude product. This crude product was crystallized 
from dichloromethane/ether to obtain 830 mg of 2-[{4-(3-hydroxypropoxy)-3-methylpyridine-2- 
yl}methylsufinyl]-lH-benzimidazole. This product was dissolved in 24 ml of 0.1 N aqueous sodium 
hydroxide. The obtained solution was distilled together with ethanol to remove the water as an azeotropic 
mixture with ethanol and dried under vacuumizing with a vacuum pump. Ether was added to the obtained 
residue to precipitate a colorless crystal. This crystal was separated by filtration. Thus. 860 mg of the title 
compound was obtained (77%). 
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^H-NMR(DMS0-d6) 5 ; 1.7 -2.1{m. 2H). ^16(s. 3H). 3.58(t, J = 6H2, 2H). 4.12(t J = 6H2. 2H), 4,55(ABq. 
J = 13Hz. A 7 =20H2, 2H), 6.7-7.0(m. 3H). 7.3-'7.6(m, 2H). 827(6, J = 6Hz. 1H) 

Example 36 

2-[f4-(2-ChiorQethoxy)-3-methylpyridine-2-yl>methylthio>1H'b8n2imida^^ 



12.3 g of crude 2-mercaptoben2imidazole, 20 g of 4-(2-chloroethoxy>-2-chloromethyl-3-methylpyridine 
hydrochloride and t1 g of sodium hydroxide were dissolved In 300 ml of ethanol to obtain a solution. This 
solution was stirred at 60°C for 2 hours and distilled under a reduced pressure to remove the ethanol. The 
obtained residue was chromatographed over a silica gel column and eluted with 40% ethyl acetate in 
hexane and then with ethyl acetate to obtain 15.5 g of the title compound as a white solid. 



iH-NMR(CDC(3) 8 ; 2.24(3H, s, CH3). 3.80(2H, t. J=4Hz, CH2), 4.20(2H. t. J=4H2, CH2). 4.40(2H. s, CH2). 
6.62(tH. d, J=6H2, Py-H), 7.00-7.40(4H, m, Ar-H). 8.28(1 H. d. J = 6H2. Py-H) 



Sodium salt of 2-ri4-(2-methylthioethoxy)-3-methylpyridine-2-yl>methylsulfinyn-1 H-benzimidazole 



0.50 g of the thio ether prepared In Example 35 was dissolved in 20 ml of dichloromethane to obtain a 
solution. 0.36 g of m-chloroperbenzoic acid was added to this solution in portions at -50 to -40 'C, After the 
completion of the reaction, 0.21 g of triethylamine was added to the reaction mixture at the same 
temperature. The obtained mixture was heated to -20**C. followed by the addition of 28 ml of a IN aqueous 
solution of sodium hydrogencarbonate. The obtained mixture was stirred for 30 minutes and extracted with 
dichloromethane. The extract was washed with a saturated aqueous solution of common salt dried ov r 
magnesium sulfate and distilled to remove the dichloromethane. 

The obtained crude sulfoxide was dissolved in 10 ml of ethanol. followed by the addition of 1 g of a 
15% aqueous solution of sodium methylmercaptide. The obtained mixture was stirred at 80*C for 4 hours 
and distilled to remove the solvent The residue was chromatographed over a silica gel column and eluted 
with 2% methanol in chloroform containing 1% of triethylamine and then with 10% methanol in chloroform 
to obtain a purification product. 7.2 ml of IN aqueous sodium hydroxide and 20 ml of ethanol were added 
to this product. The obtained mixture was evaporated to dryness under a reduced pressure to obtain 460 
mg of th title compound. 



M+i : 384 

iH-NMR(DMS0-d6) 5 ; 2-18(3H, s. CH3), 2.90(2H. t J=7Hz, CH2). 4.24(2H. t, J = 7Hz. CH2), 4.78(2H. s. CH2), 
6.80-7.60(4H. m, Ar-H). 6.98(1 H. d. J = 6Hz, Py-H). 8.30(1 H. d. J=6Hz, Py-H) 



OCH5CH2CI 




Example 37 




0CK2CH3SCHa 



Na 0 
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Example 38 

2>[(4-(2-Phenoxyethoxy)"3'm9thylpvridine-2-ylTm9thylthio>lH^:>en2imid^^ 



TO 




H 



A mixture comprising 1.0 g of t4-(-phenoxyethoxy)-3-methylpyridlne-2-yl]m0thanol. 0.60 ml of thionyl 
chloride and 12 ml of dichloromethane was kept at 40*C for 60 minutes to carry out the reaction. The 
reaction mixture was distilled to remove the solvent. Thus, a brown syrupy residue was obtained. 50 ml of 
ethanol, 0.70 g of sodium hydroxide and 1.2 g of 2-mercaptoben2imidazoie were added to the residue. The 
obtained mixture was heated at 70*C for two hours and distilled to remove the ethanol. The obtained 
residue was chromatographed over a silica gel column and eluted with 30% ethyl acetate in hexane and 
then with ethyl acetate to obtain 1.2 g of the title compound as a white solid. 

'H-NMR (DMSO-de) 6 ; 222(3H. s), 4.40(2H. s.), 4.70(2H, s). 6.86^7.52(1 OH. m), 828(1 H. d. J=:6Hz) 

Example 39 

Sodium salt of 2-[f3-methyl-4^(2-phenoxvethoxv) pyridine-2-vl>methylsuifinylMH-ben2imidazole 



35 




Na 0 



0.70 g of the tiiio ether prepared in Example 37 was dissolved in 200 ml of dichloromethane to obtain a 
solution. 0.39 g of m-chloroperbenzoic acid was added to this solution in portions at -30 to -40*»C. After the 
completion of the reaction. 0.12 g of triethylamine was added to the reaction mixture at the same 

45 temperature. The obtained mixture was heated to -10*C, followed by the addition of 10 mi of a saturated 
aqueous solution of sodium hydrogencarbonate. The obtained mixture was stirred at -10 to 10*C for 30 
minutes. The obtained dichloromethane layer was washed with a saturated aqueous solution of sodium 
hydrogencarbonate, dried over magnesium salfate and distilled to remove the dichloromethane. The 
obtained residue was dissolved in a mixture comprising 20 ml of ethanol and 1.8 ml of IN aqueous sodium 

50 hydroxid to obtain a solution. This solution was evaporated to dryness under a reduced pressure. The 
residue was crystallized from ethanol/ether to obtain 0.61 g of the title compound as a light brown solid. 

iH.NMR(DMS0-d6) 5 ; 2.17(3H.s). 4.32(4H. s.). 4.36(1H. d. J = 13H2). 4.68(1H. d, J = 13H2). 6.74~7.44- 
(10H. m). 8.22(1 H. d. JpBHz) 



55 
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10 



20 



40 



45 



SO 



2-[f4-(2-(2-Cliloroethoxy)-3-m lhvlpvridine-2-ylVmethylthiol-l H-benzimidazole and 2-[C4-(2-(2-hvdrox- 
yethoxy)ethoxy)-3-nnethvlpvridine-2-ylTmethylfriiol-1H-benzimldazol9 



.OCHsCHsOCHaCHsCl 

CHs, 





IS ' ■ OCH2CH2OCH2CH2OH 

CHa 



H 



0.54 g of sodium hydroxide was added to an ethanolic solution of 3.1 g of a crude mixture comprising 
as 4-[2-(2-chloroethoxy)ethoxy]-2"Chloromethyl-3-metliylpyridine and 2-chloromethyl-4-t2-(2-hydroxyethoxy)- 
ethoxy^3-methylpyridine which has been prepared by the chlorination of 2-4iydroxymethyl-4-[2-(2-hydrox- 
yethoxy)ethoxyh3-methylpyridine and 2.0 g of 2-mercapto-1 H-benzimidazole to obtain a mixture. This 
mixture was stinred at 60*0 for 1.5 hour, cooled and distilled under a reduced pressure to remove the 
ethanol. The obtained residue was chromatographed over a silica gel column and eluted with ethyl 
3^ acetate/n-hexane and then with methanol/ethyl acetate to obtain 1.0 g of 2-[{4-(2-(2-chloroethoxy)ethoxy)-3- 
methylpyridine-2-yl}methylthioh1 H-benzimidazole 

^H-NMR(CDCl3) 5 ; 2.28(s. 3H). 3.56-^4.04 (m. 6H). 4.04~4.32(m, 2H). 4.4(s. 2H). 6.76 (d. J=6Hz. 1H). 
7.08'^'7.32(m. 3H), 7.4 'v7.68{m. 2H). 8.36(d. J =6Hz. 1 H) 

and 1.9 g of 2-[{4-(2-(2-hydroxyethoxy)ethoxy)-3-methylpyridine-2-yl}methylthio]-1 H-benzimidazole. 
35 ^HrNMR(CDCl3) 5 ; 2.24(s. 3H), 3.56-v4.28(m, SH), 4.4(s, 2H), 6.12 (d. J=7Hz. 1H), 7.04'v7.32(m. 2H). 
7.4 •^'7.68(m, 2H). 8.32(d. J =7Hz, 1H) 



Example 41 

Sgdjum salt of 2-[f4-(2-(2-chloroethoxv)ethoxvV3-methylpvridlne-2-yl}methvlsulfinyl>1H-benzimid^^ 



OCH2CH2OCH2CH2CI 

CH3 



ocyi- 




CHa N 

N i 
Na 0 



0.57 g of m-chloroperbenzoic acid was added in portions to a solution of 1.0 g of 2-[{4-(2-(2- 
chloroethoxy)ethoxy)-3-methylpyridine-2-yl}methylthloh1 H-benzimidazole in 80 ml of drchloromethane un- 
55 der stinging and dehumidifying at -50*»C. Th obtained mixture was stirred for 2 hours and heated to -30°C. 
followed by the addition of 0,51 g of triethylamine at the same temperature. The obtained mixture was 
made basic with a 2N aqu ous solution of sodium carbonate at -10*C and extracted with dichloromethane. 
The extract was dried over magnesium sulfate and distilled to remove the dichloromethane. Thus, 1.0 g of a 
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residue was obtained. This residue was dissolved In 26 ml of 0.1 N aqueous sodium hydroxide, followed by 
the addition of ethanol. The obtained mixtur was distilled under a reduced pressure. Ethanol was added to 
th obtain d residu and the obtained mixture was again distilled under a reduced pressure to obtain a 
residue. Ether was added to this residue to obtain 1.07 g of a crystal. 

^H-NMR(DMS0-d6) B ; 2.17(s. 3H), 3,56'u3.96 (m. 6H). 4.0M.28(m. 2H). 4.04(d. J = 12.6H2, 1H), 4.68(d, 
J = 12.6Hz, 1H). 6.76 'va.D4(m. 3H), 7.36 '^'7.6(m. 2H). 8.26(d, J=6H2.1H) 



Example 42 

2-[W3-Ethoxv)propoxv-3-methvlpvridine*2-ylTmethylthloMH-ben2imidazole 



OCH2CH2CH2OCH2CH3 




A mixture comprising 4.2 g of {4-{3-ethoxypropoxy)-3-methylpyridine"2-yl}methyl methanesulfonate. 
1 .87 g of 2-mercaptobenzimida2ole and 30 ml of ethanol was stirred at a room temperature for one hour 
and distilled to remove the ethanol. The obtained residue was purified by silica gel column chromatography 
to obtain 0.88 g of the title compound and 5.1 g of methanesulfonate of the title compound. 

iH-NMR(CDCb) S ; 1.19(t J = 7.0H2. 3H). 1.9 'v2.1(m. 2H), 2.24(s, 3H). 3.48(q. J = 7.0 Hz. 2H). 3.58(t. 
J=6.2H2, 2H), 4.11(t, J=6.2H2. 2H). 4.38(S. 2H). 6.73{d, J=5.7H2. 1H). 6.97 'v7.20(m. 2H), 7.32~7.55(m. 
2H. 8.31(d. J = 5.7Hz, 1H) 

Example 43 

Sodkim salt of 2-[W3-ethoxypropoxv)-3-methvlpvridine-2-vlTmethylsulfinvll-1H-ben2imida2ole 

OCH2CH2CH2OCH2CH3 





VS-CH2 N 
N I 
Na 0 

0.6 g of 2-[{4-(3-ethoxypropoxy)-3-methylpyridine-2-yl}methylthioh1H-benzimlda2ole was dissolved in 
30 ml of dichloromethane to obtain a solution. 0.37 g of 85% m-chloroperben2oic acid was added to this 
solution at -45 "C. After 2 hours. 0.43 g of triethylamine was added to the obtained mixture, followed by the 
addition of 30 ml of a saturated aqueous solution of sodium hydrogencarbonate. The obtained mixture was 
vigorously stirred at a room temperature for one hour and extracted with dichloromethane. The extract was 
dried over magnesium sulfate and filtered. The filtrate was concentrated to obtain a residue. This residue 
was dissolved in 16 ml of 0.1 N aqueous sodium hydroxide and the obtained solution was distilled to remove 
the water. The residue was dried under a reduced pressure and crystallized from ether to obtain 0.54 g of 
the title compound. 

^H-NMR(DMSOd6) 5 : 1.11(t. J = 7.0H2, 3H). 1.7 'N.2.1(m. 2H). 2.1 5(s, 3H). 3.2'v3.6(m. 4H). 3.65(s. 3H), 
4.09 (t. J = 6.2H2. 2H). 4.49 (ABq, J=:11.8H2. A p =17.0Hz. 2H). 6.65 'N.7.0(m. 3H). 7.2'v7.6(m, 2H). 8.2(d. 
J = 5.6 H2. 1H) 
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Example 44 



2-[W3-Methoxymethoxy)propoxy-3-methylpyridine-2-yilm thyithto>1H*ben2imidazoie 



OCH2CH2CH2OCH2OCH3 




A mixture comprising 1.8 g of {4-<3-methoxymethoxy)propoxy-3-methylpyridine-2-yl}methyl 
methanesulfonate, 0.76 g of 2-mercaptoben2imida20le, Q.29 g of sodium hydroxide and 50 ml of etiianol 
was stirred at a room temperature for one hour and distilled to remove the ethanol. The obtained residue 
was purified by silica gel column chromatography to obtain 1.4 g of the title compound. 

iH-NMR(CDC!3) B ; 1.9 'x,2.2(fn. 2H). 2.26(s, 3H. 3.33(s, 3H). 3.73(t, J=6.1Hz. 2H), 4.16(t. J = 6,1Hz, 2H), 
4.38(S, 2H), 4.62(s. 3H. 6.76(d. J=5.7H2, 1H), 7.0'v7,2(m. 2H), 7.3 ~7.6(m. 2H). 8.34{d. J = 5.7Hz. 1H) 



0.6 g of 2-[{4-(3-methoxymethoxy)propoxy-3-methylpyridine-2-yl}methylthio]-1H-ben2imida2ole was dis- 
solved in 40 ml of dichloromethane to obtain a solution. 0.35 g of 85% m-chloroperbenzoic acid was added 
to this solution at •45°C. After 2 hours, 0.64 g of triethylamine was added to the mixture at -30**C. followed 
by the addition of 40 ml of a saturated aqueous solution of sodium hydrogencarbonate. The obtained 
mixture was vigorously stirred at a room temperature for 30 minutes and extracted with dichloromethane. 
The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated to obtain a 
residue. This residue was dissolved in 14.4 ml of 0.1 N aqueous sodium hydroxide to obtain a solution. This 
solution was distilled to remove the water and the residue was dried under a reduced pressure and 
crystallized from ether to obtain 0.57 g of the title compound. 



iH-NMR(DMS0-d6) 6 ; 1.9 ~2.2(m. 2H). 2.17 (s, 3H). 3.22(s, 3H), 3.63(t. J = 5.7Hz. 2H), 4.12{t. J = 5.7H2. 
2H). 4.56(s. 2H). 4.41 'v4.85(2H). 6.84^7.1 (m, 3H). 7.4'v.7.62(m. 2H. 8.26(d. J = 6.1 Hz. 1H) 



Example 45 



Sodium salt of 2-[{4'(3-methoxymethoxy)propoxv»3-methylpyridine*2-yl>methylsulfinvl>1 H-benzimidazole 



OCHsCHsCHsOCKsOCHs 




Example 46 
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2*[W2-Methoxyethoxv)ethoxy-3.5-dimethvlpyridin6-2-ylTmethvlthio> 




OCHsCHsOCH^-e'HaOCHs 



H 



A mixture comprising 3.0 g of {4-(2-methoxyethoxy)etiiO)cy-3,5-<jimethylpyridlne-2-yl}methyl methansul- 
fonate, 1.17 g of 2-mercaptob8nzimlda2ole and 30 ml of ethanol was stinted at a room temperature for one 
liour and distilled to remove tiie ethanol. The residue was purified by silica gel column chromatography to 
otrtain 0.8 g of the title compound. 



^H-NMR(CDCb) 5 ; 228(s. 3H). 2.33(s. 3H), 3.37(s. 3H). 3.5 'v3.91m. 6H), 3.9~4^ (m. 2H). 4.37(s. 2H). 
7.1 'v7.3(m. 2H). 7.3 'v7.65(m, 2H). 824(s. 1H) 



Sodium salt of 2-[f4>(2-methoxyethoxy)ethoxy-3.5<limethylpyridlne-2-vl>methyisuifinyi]-1H>benzlmidazole 



0.5 g of 2-[{4-(2-methoxyethoxy)ethoxy-3,5-dlmethylpyridine-2-yl}methylthio]-1H-benzimidazole was 
dissolved in 30 ml of dichloromethane to obtain a solution. 029 g of 85% m-chloroperbenzoic acid was 
added to this solution at -45 "C. After 2 hours. 0.34 g of triethylamine was added to the obtained mixture, 
followed by the addition of 30 ml of a saturated soltion of sodium carbonate. The obtained mixture was 
vigorously stirred at a room temperature for one hour and extracted with dichloromethane. The extract was 
dried over magnesium sulfate and filtered. The filtrate was concentrated to obtain a residue. This residue 
was dissolved in 12 ml of 0.1 N aqueous sodium hydroxide to obtain a solution. This solution was distilled to 
remove the water. The obtained residue was dried under a reduced pressure and crystallized from ether to 
obtain 0.57 g of the title compound. 

iH-NMR(DMS0-d6 5 ; 2.21 (s. 6H). 3.25(s, 3H). 3.3 ^3.7{m, 6H). 3.7'v.4.0(m. 2H). 4.39 (ABq. J = 13.2Hz. 
A y = 20.7Hz, 2H). 6,65 ~6.9(m. 2H). 7.2'v7.5(m, 2H), 8.21 (s. IH) 



Example 47 



OCH3CK3OCH3CH3OCK3 




Na 0 



Example 48 
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5-Cail30xy-2-[f4-(2^?enzyloxy)ethoxy-3-methvlpvridine-2-yl>methylthio]-1H-benzlmida26le 




OCHaCHaOCHa 




HOO.C 



H 



A mixture comprising 1.26 g of 5-carboxy-2-mercaptob8n2imida2oIe, 1.8 g of 4-(2-ben2yioxyethoxy)-2- 
chloromethyl-3-methylpyridine, 0.57 g of sodium hydroxide and 150 ml of methanol was stirred at 50*0 for 
1.5 hours and distilled under a reduced pressure to remove the methanoL The obtained residue was 
purified by silica gel column chromatography and recrystallized from a methanol/ethy! acetate mixture to 
obtain 1 .52 g of the title compound. 

iH-NMR(DMS0-d6 5 ; 2.25(s. 3H), S-SS-x-S-O (m. 2H). 4.1 'x.4.3(m. 2H), 4.58(s. 2H), 4.74(s, 2H). 6.95{d, 
J=5.7H2, 1H), 7.32 (s, 5H), 7.50(d, J==8.3H2, 1H), 7.79(dd. J = 1.3H2, 8.3H2. 1H) 8.04(s. 1H). 8.24(d, 
J=5.7H2,1H) 



5-Ethoxycarbonyl-2-[f4'(2-ben2yloxy)ethoxy3-methylpyridine-2-yl>methyithio]-1 H-benzimldazole 



A mixture comprising 1.0 g of 5-carboxy-2-[{4-(2-benzyloxy)ethoxy-3-methylpyridine-2-yl}methylthio]r 
IH-benzimidazole, 200 ml of ethanol and 1 ml of concentrated sulfuric acid was heated under reflux for 4 
hours, while dehydrating the system with a molecular sieve. The resulting mixture was neutralized with a 
saturated aqueous solution of sodium carbonate and distilled to remove the ethanol, followed by the 
addition of a saturated aqueous solution of sodium hydrogencarbonate. The obtained mixture was extracted 
with, chloroform. The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated to 
obtain a crude product This crude product was purified by silica gel column chromatography to obtain 0.76 
g of the title compound. 

iH-NMR(DMS0-d6 S ; 1.35(t. J=7.0Hz. 3H). 2.25{s. 3H). 3.7 -^a.OCm. 2H). 4.15 '^4.3 (m. 2H). 4.24(q, 
J=7.0Hz, 2H), 4.57(s. 2H). 4.75(s. 2H). 6.96(d," J = 5.7Hz). 7.32(s. 5H), 7.52(d. J=8.5Hz. 1H), 7.79(dd, 
J = 1.3Hz. 8.5 Hz. 1H). 8.05(d. J = 1.3Hz. 1H). 8.24(d. J = 5.7 Hz. 1H) 



Example 49 



CHaCHaO^C 




H 



Example 50 
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§2^i!im SS!! si 5-ethoxvcarbonyl-2-[W2-ben2ytoxv)ethoxy-3-methyipyridine-2-yl>meth 

zimidazole 



TO 




Ka 0 



0.7 g of 5^thoxycarbonyl-2-[{4-(2-b0n2yloxy)ethoxy-3-methylpyridine-2-yl}methyrt^ H-ben- 
zimidazole was dissolved in 50 ml of dichloromethane to obtain a solution. 0.3 g of 85% m-chloroperb n- 
zoic acid was added to this solution at -45**C. After 2 hours, the obtained mixture was heated to -30*C, 
followed by the addition of 0.43 g of triethylamine. After 30 minutes, the obtained mixture was heated to 
-10"C. followed by the addition of 50 ml of a saturated aqueous solution of sodium hydrogencarbonate. The 
obtained mixture was vigorously stinred at a room temperature for 30 minutes and extracted with 
dichloromethane. The extract was dried over magnesium sulfate and filtered. The filtrate was concentrated 
and the obtained residue was dissolved In 10 ml of dichloromethane, followed by the addition of 0.056 g of 
60% sodium hydride. The obtained mixture was stinted at a room temperature for 30 minutes and distilled 
to remove the dichloromethane. The obtained residue was crystallized from ether to obtain 0.59 g of th 
title compound. 

^H-NMR(DMS0-d6) 5 ; 1.34(t J 7.0Hz, 3H). 2.1 8(s, 3H), 3.7 ~3.9(m. 2H). 4.1-^4.3 (m. 2H). 424(q, 
J = 7,0Hz. 2H). 4.57(s. 3H). 4.65(s. 2H), 6.94{d. J = 5.7Hz, 1H). 7.30(s, 5H), 7.50 'v7.86(m. 3H). 826{d, 
J = 5.7Hz. 1H) 



Example 51 

2-f4-(4-Methoxybutoxv)pyridine-2'Vllmethylthio-1H-benzimidazole 



OCH2CH2CH2CH3OCH3 



I 



40 




H 



A mixture comprising 2.55 g (0.17 mol) of 2-mercaptobenzimidazole. 5.09 g (0.022 mol) of 2- 
chioromethyl-4-(4-methoxybutoxy)pyridine. 0.84 g (0.020. mol) of 95% sodium hydroxide and 60 ml of 
ethanol was stirred at 40*0 for 1.5 hours. After the completion of the reaction, the reaction mixture was 
distilled to remove the solvent. The obtained residue was purified by silica gel column chromatography 
5^ (ethyl acetate/n-hexane) to obtain 4.13 g of the title compound. 

iH.NMR(DMS0-d6) h ; 1 .43'N'I .84(m, 4H), 3.21 (s. 3H). 3.31(t. J«6.2Hz. 2H), 3.99(t J = 6.2Hz. 2H). 4.59- 
(s. 2H). 6.75 'X'6.89(m, 1H). 7.04 ~7.21(m. 2H), 725'N-7.56(m, 2H). 8.31 (d. J = 6.2Hz. 1H) 



Example 52 
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Sodium salt of 2-[4-(4-methoxvbutoxy)pyridine-2-yl]-methylsulfinyt-1 H-benzimidazole 



OCK3CH3CH3CK3OCH3 



5 




TO 



Na 0 - 



2.06 g (0.006 mol) of 2-I4-{4-methoxybutoxy)pyridine-2-yl]methylthio-1 H-benzimidazole was dissolved in 
80 ml of dichloromethane to obtain a solution. 1.30 g (0.006 mol) of 80% m-chloroperbenzoic acid and 5 ml 
of methanol were added to the solution at -40**C in a nitrogen atmosphere. The obtained mixture was stirred 
for 1.5 hours. After the compfetion of the reaction, 1.0 g of triethylamine was added to the reaction mixture. 
The obtained mixture was heated to -lO^'C, followed by the addition of 50 ml of a 2N aqueous solution of 
sodium carbonate. The obtained mixture was stirred at a room temperature for 30 minutes and extracted 
with 150 ml of dichloromethane twice. The extract was dried over magnesium sulfate and filtered. The 
filtrate was distilled to remove the solvent and the obtained residue was dried in a vacuum to obtain an oil. 
This oil was dissolved in 54 ml of 0.1 N aqueous sodium hydroxide, followed by the addition of ethanol. The 
obtained mixture was distilled to remove the solvent. The obtained residue was washed witin etiier thrice 
and dried in a vacuum to otTtain 2.02 g of the titie compound as a white powder. 

iH-NMR(DMSO-de 5 ; 1 .40-^1 .74(m. 4H). 3.17 n,3.40(m. 2H). 3.23(s, 3H), 3.66'v3.88(m. 2H. 4.48(ABq, 
J = 12.5Hz. A V =12.7Hz. 2H). 6.60'v7.00(m. 3H). 7.35'v7.58(m, 2H), 8.32(d, J:=6.2Hz, 1H). 

Example 53 

2-[4-(3-Methoxypropoxy)pyridine-2-yllmethvlthio-1 H-benzimidazole 



A mixture comprising 1.50 g (0.01 mol) of 2-mercapto-1 H-benzimidazoie, 3.20 g (0.015 mol) of 2- 
chlorometiiyl-4-(3-methoxypropoxy)pyridine, 0.51 g (0.012 mol) of 95% sodium hydroxide and 60 ml of 
ethanol was stirred at 40**C for 0.5 hour and filtered. The filtrate was concentrated under a reduced 
pressure and purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtain 3.27 g of the 
title compound as a colorless crystal. 



^H-NMR(DMS0-d6) 5 : 1.62~2.06(m, 2H). 3.16 (s, 3H). 3.34(t, J = 6.2Hz, 2H). 3.97(t. J = 6.2 Hz. 2H), 
4.51 (s, 2H), 6,62'x.6.84(m, 1H). 6.88'>-7.16(m, 2H), 7.20~7.48(m, 2H), 8.20(d. J=6.2Hz, 1H) 



OCH2CH2CH2OCH3 




40 



H 



50 
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Sodium salt of 2^4-(3-methoxypropoxv)pyridine-2-vl]-m0thylsulfinyl-1H'benzimidazole 



OCHaCHaCHaQCHs 




Na 0 



1.65 g (0.005 mol) of 2-[4-(3-methoxypropoxy)pyridine-2-yl]methylthio-1H-benzimidazo^ was dissolved 
in 50 ml of dichloromethane to obtain a solution. 1.08 g (0.005 mo!) of 80% m-chloroperbenzoic acid was 
added to the solution at -40**C in a nitrogen atmosphere. The obtained mixture was stirred for 15 minutes. 
After the completion of the reaction, 0.8 g of triethylamine was added to the reaction mixture. The obtained 
mixture was heated to -10**C. followed by the addition of 30 ml of a 2N aqueous solution of sodium 
carbonate. The obtained mixture was stirred at a room temperature for 30 minutes and extracted with 100 
ml of dichloromethane thrice. The extract was dried over magnesium sulfate and filtered. The filtrate was 
concentrated under a reduced pressure and dried in a vacuum. The obtained residue was dissolved in 50 
ml of 0.1 N aqueous sodium hydroxide, followed by the addition of ethanol. The obtained mixture was 
distilled to remove the solvent and the residue was washed with ether and dried in a vacuum to obtain 1 .70 
g of the title compound as a white crystal. 

iH-NMR(CMS0-d6) S ; 1 .70'vl .98(m, 2H), 3.22 (s, 3H), 3.37(t. J = 6.2H2, 2H), 3.44-^3.89 (m. 2H), 4.47- 
(ABq. J = 12.3H2, A p ^ IO.6H2. 2H). 6.70 ~6.94(m. 4H). 7.42'v7.53(m. 2H), 8.32(d. J = 5.8H2, 1H) 



Example 55 

2>[4-f3-(2-Methoxvethoxv)propoxyV3-methvlpyridlne-2-yllmethvlthio-1H-ben2imida2ole 



2.24 g of triethylamine and 127 g of methanesulfonyl chloride were added to a solution of 1.4 g of 
crude 2-hydroxymethyl-4-{3-(2-methoxy)}-3-methylpyridine in dichloromethane at -30'C. The obtained 
mixture was gradually returned to a room temperature, followed by the addition of a saturated aqueous 
solution of sodium hydrogencarbonate. The obtained mixture was stirred for 30 minutes and extracted with 
chloroform. The extract was dried over magnesium sulfate and distilled under a reduced pressure to 
remove the chloroform. 1.9 g of crude [4-{3-(2-methoxyethoxy)propoxy}-3-methylpyridine-2-yl]methyl 
methanesutfonate was obtained as a red oil. 0.83 g of 2-mercapto-1 H-benzimidazole was added to this oil. 
The obtained mixture was stinted together with 20 ml of ethanol at a room temperature for 30 minutes, 
followed by the addition of a saturated aqueous solution of sodium hydrogencarbonate. The obtained 
mixture was stirred at a room temperature for 30 minutes and extracted with chlorofonm. The extract was 
dried over magnesium sulfate and distilled under a reduced pressure to obtain a residue. This residue was 
chromatographed over a silica gel column and eluted. with ethyl acetate/n-hexane to obtain 1.55 g of an oil. 

^H-NMR{CDCl3) 5 ; 2.1 2(q, J = 6.15H2, 2H). 2.25 (s. 2H). 3.36(s. 3H). 3.56(m. 2H). 3.66(t. J = 6.15Hz. 2H). 
4.1 4(t, J = 6.15H2. 2H). 4.37 (s. 2H). 6.77(d, J = 5.72Hz. 1H), 7.1-^7.25 (m. 2H). 7.528(m. 2H). 8.33(d. 
J = 5.72Hz. 1H) 



OCH2CH2CH2OCH2CH2OCH3 




H 
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Example 56 



Sodium salt of 2H;4-f3-^2-methoxyethoxy)propoxyV3-m9thvipyridine-2-yi]methyisulfinyl*1H-ben 



681 mg of 85% m-chloroperbenzoic acid was added in portions to a solution of 1.3 g of 2-[4-{3-(2- 
metho)cyethoxy)propoxy}-3-methylpyridine-2-yl]methyl thio-IH-benzimidazole in 70 ml of dichloromethane 
under stining and dehumidifying. The obtained mixture was stirred for 30 minutes, followed by the addition 
of 483 mg of triethylamine. The obtained mixture was heated to -20**C. followed by the addition of a 2N 
aqueous solution of sodium carbonate. The obtained mixture was stin-ed at a room temperature for 30 
minutes and extracted with dichloromethane twice. The extract was washed with a saturated aqueous 
solution of sodium hydrogencartjonate* dried over magnesium sulfate and distilled under a reduced 
pressure to obtain a crude oil. 30 ml of 0.1 N aqueous sodium hydroxide and ethanol were added to this oil. 
The obtained mixture was distilled under a reduced pressure at 40°C to remove the medium. Ethanol was 
again added to the obtained residue and the obtained mixture was distilled under a reduced pressure to 
remove the medium. The obtained residue was crystallized from anhydrous ether to obtain 1.24 g of a 
crystal, 

iH-NMR{DMS0-d6) S ; 1.98(q, J = 6.15Hz. 2H), 2.15(s, 3H). 3.22(s. 3H), 3.47(m, 4H), 3.56(t J=6.15H2. 
2H), 4.09(t, J = 6.15H2, 2H). 4.542(ABq. J-13.t8Hz. A u -14.74Hz, 1H), 6.8~7.0(m. 3H) 7.39 ~7.57(m. 2H), 
8.27(d. J = 5.71H2,1H) 



Example 57 

2'[W4-Methoxybutoxy>-3-methvlpyridine"2-yl>methytthioMH-ben2imida20ie 



611 mg of triethylamine and 686 mg of methanesulfonyl chloride were added to a solution of 0.84 g of 
crude 2-hydroxy-4-(4-methoxybutoxy)-3-methylpyridine in 30 ml of dichloromethane at -20'C under stirring 
and dehumidifying to obtain a mixture. This mixture was gradually brought to a room temperature, followed 
by the addition of a saturated aqueous solution of sodium hydrogencarbonate. The obtained mixture was 
stirred for 30 minutes and extracted with chloroform. The extract was dried over magnesium sulfate and 
distilled under a reduced pressure to remove the chloroform. Thus, a red oil was obtained. 560 mg of 2- 
mercapto-1 H-benzimidazole and 30 ml of ethanol were added to'this oil. The obtained mixture was stirred at 
a room temperature for 30 minut s, made basic with a 2N aqueous solution of sodium carbonate and 
extracted with chloroform. The extract was dried over magnesium sulfate and distilled under a reduced 
pressure to remove the chloroform. The obtain d residue was chromatographed over a silica gel column 
and eluted with thyl acetate/n-hexan to obtain 0.42 g of an oil. 

'H-NMR(CDCb) 6 ; 1.4 'v2.16(m. 4H). 2.26(s. 3H). 3.35(s. 3H). 3.45(t. J = 5.72Hz. 2H). 4.06(t, J = 5.72Hz. 
2H). 4.37(3. 2H). 6.74 (d. J = 5.71 Hz. 1H), 7.1~7.25(m. 2H). 7.48 'v7.56(m. 2H). 8.33(d. J=5.72Hz. 1H) 



OCHaCHsCHsOCH^CH^OCHa 




Na 0 



OCH2CH2CH2CH2OCH3 
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Preparative Bcample 15 



[4-(3-(2-l^oxvethoxy)propoxyV3-methylpyridine-2'yl]methyl methanesuifonate 



CH3 




OCHaCHaCH^OCHaCHjOCHa 



D 

II 



Ctl3-S 
II 



OCH2 



0 



2.24 g of triethylamine and 1.27 g of methanesulfonyl chloride were added to a solution of 1.4 g of 
crude 2-hydroxy-4-{3-(2-methoxyethoxy)}-3-methylpyridine in dichloromethane at -30»C to obtain a mixture. 
This mixture was brought to a room temperature, followed by the addition of a saturated aqueous solution of 
sodium hydrogencartwnatB. The obtained mixture was stinted for 30 minutes and extracted with chloroform. 
The extract was cfaried over magnesium sulfate and distilled under a reduced pressure to remove th 
chlorofomrt. 1.9 g of a crude red oil was obtained. 



Example 58 

2-[4-f3-{2-Metiioxvethoxy)propoxyV3-methylpyridine-2-yl]methylthio-1H-benzimida20le 



A mixture comprising 1.9 g of crude [4-{3-(2-methoxyethoxy)propoxy}-3-methylpyridine-2-yl]methyl 
methanesuifonate, 0,83 g of 2-mercapto-1H-benzimidazole and 20 ml of ethanol was stinted at a room 
temperature for one hour, made basic with a saturated aqueous solution of sodium hydrogencarbonate and 
extracted with chloroform. The extract was dried over magnesium sulfate and distilled under a reduced 
pressure. The obtained residue was chromatographed over a silica gel column and eluted with ethyl 
acetate/n-hexane to obtain 1.5 g of an oily product. 

iH.NMR(CDCl3) 5 : 2.12(q, J = 6.2H2. 2H), 2.25 (s. 3H), 3.36(s. 3H). 3.57(m. 2H) 3.66(t. J«6.2Hz. 2H). 
4,14(t. J = 6.2Hz. 2H), 4.37 (s. 2H), 6.77(d, J = 3.1H2, IH). 7.15(m. 2H), 7.53(m. 2H), 8.39(d. J = 3.1H2. 1H) 



Preparative Example 16 




OCHaCHsCHsOCHsCHsOCHa 



H 



63 



0 268 956 



2-Chloromethyl-4-(4-nnethoxybutoxy)pyridine 

OCHjCHaCHaCKsOCH, 



5 




5.6 g of crude 2-hyclroxym8thyl-4-(4-metho)cybutoxy)pyridine was dissolved in 80 ml of chlorofomi to 
obtain a solution. A solution of 3,8 g of thionyl chloride in 10 ml of chloroform was dropwise added to this 
solution at 0**C. The obtained mixture was stin-ed at O'C for one hour. After the completion of the reaction, 
the reaction mixture was neutralized with a saturated aqueous solution of sodium hydrogencarbonate and 
75 extracted with 200 ml of chloroform twice. The extract was dried over magnesium sulfate and filtered. The 
filtrate was distilled to remove the solvent The obtained residue was dried in a vacuum to obtain 5.09 g of 
the title compound as a crude oil. 

iH-NMR(CDCl3) 5 : 1 .55'v2.05(m. 4H). 3.35(s, 3H). 3.38 'v3.53(m. 2H). 3.91'x-4.17(m. 2H). 4.61(s. 2H). 
6,55 ~7.01 (m. 2H), 8,36(d, J = 6.2Hz. 1 H) 



Preparative Example 17 
2«HydrQxvmethyl-4-(4-methoxybutoxy)pyridine 



DCHaCHaCHaCHsOCHa 



30 




5.06 g (0.024 mol) of 4-{4-methoxybutoxy)-2-methylpyridine 1 -oxide was dissolved in 80 ml of acetic 
35 anhydride to obtain a solution. This solution was stirred at 100**C for one hour, cooled and distilled to 
remove the solvent. 150 ml of IN hydrochloric acid was added to the residue. The obtained mixture was 
stirred at 100'C for one hour, cooled, neutralized with .sodium hydrogencarbonate and extracted with 200 
ml of chloroform twice. The extract was dried over magnesium sulfate and filtered. The filtrate was distilled 
to remove the solvent and the residue was dried in a vacuum to obtain 5.66 g of the title compound as a 
40 crude oil. 

iH-NMR{CDCl3) 5 ; 1.58-v2.08(m. 4H), 3.32-^ 3.54{m, 2H). 3.34(s, 3H). 3.82'x^.16(m, 2H). 4.69(s. 2H). 
5.02(s, 1H)). 6.54~6.88 (m, 2H), 8.30(d, J = 62Hz, -1H) 



45 Preparative Example 18 
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4-(4-Methoxybutoxy-2-m thylpyridine 1 -oxide 




0CH3CH2CK2CH30CH3 



0 



6.77 g (0.065 mol) of 4-methoxybutanol was dissolved in 60 ml of dimethyl sulfoxide to obtain a 
solution. 2.6 g (0.085 mol) of 60% sodium hydride was added to this solution at a room temperature In a 
nitrogen atmosphere. The obtained mixture was heated to 60**C, stirred for one hour and cooled to a room 
temperature. A solution of 4.66 g (0.032 mol) of 4-chloro-2-methylpyridlne 1 -oxide in 20 ml of dimethyl 
sulfoxide was dropwise added to the resulting mixture. The obtained mixture was stinred at 40"C for one 
hour. After the completion of the reaction, 5 ml of water was added to the mixture and the obtained mixture 
was evaporated to dryness to remove the solvent. 150 ml of water was added to the residue. The obtained 
mixture was extracted with 200 ml of chloroform four times. The extract was dried over magnesium sulfate 
and filtered. The filtrate was distilled to remove the solvent The residue was purified by silica gel column 
chromatography (ethyl acetate/methanol) to obtain 5.06 g of the title compound as an oil. 

^H-NMR(CDCb) a : 1.54^2.07(m, 4H), 2.52(s, 3H). 3.36(s. 3H). 3.44(t. J = 6.2H2. 2H). 4.01 (t. J = 6.2H2. 
2H). 6.60'v6.84(m. 2H). 8.14(d, J=5.3H2. 1H) 



Preparative Example 19 
4- Methoxy butanol 

CH30CH2CH2CH2CH2OH 

27.04 g (0.3 mol) of 1 ,4-butanediol was dissolved in 150 ml of tetrahydrofuran to obtain a solution. 7.2 g 
(0.18 mol) of 60% sodium hydride was added to this solution at 0**C in a nitrogen atmosphere. The 
obtained mixture was heated under reflux for one hour and cooled to O^C. 21.73 g (0.15 mol) of 98% 
methyl iodide was dropwise added to the resulting mixture. The obtained mixture was stirred at a 
temperature of ZQ^C or below for 1.5 hours. After the completion of the reaction, the reaction mixture was 
filtered. The filtrate was distilled to remove the solvent. 200 ml of water was added to the residue and the 
obtained mixture was washed with 200 ml of n-hexane and extracted with 200 ml of chloroform four times. 
The extract was dried over magnesium sulfate and filtered. The filtrate was distilled to remove the solvent 
14.5 g of the title compound was obtained. 

iH-NMR(CDCi3) B : 1.54~1.80(m. 4H). 1.71(s. 1H), 3.32(s, 3H). 3.34 'v3.73(m. 4H) 



Preparative Example 20 
2-Chloromethyl*4-(3-methoxvpropoxy)pyridine 



A solution of 2.60 g (0.022 mol) of thionyl chloride in 10 ml of chloroform was dropwise added to a 
solution of 3.64 g (0.018 mol) of 2-hydroxymethyl-4-methoxypropoxypyridine in 60 ml of chloroform under 
cooling with ice. The obtain d mixture was stirred for one hour, neutralized with a saturated aqueous 



OCH3CH3CH3OCH3 



CICK3 
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solution of sodium hydrogencarbonate and extracted with chlorofomn. The chloroform layer was dried over 
magnesium sulfate and filtered. The filtrate was concentrated under a reduced pressure to obtain 3.23 g of 
the title compound as a crude product 

^H-NMR(CDCl3) 5 ; 1.80'v220(m, 2H), 3.31 (s. 3H). 3.49((t J = 6.2Hz, 2H). 4,07(t. J =6.2 Hz, 2H), 4.55(s, 
5 2H). 6.52'x,6.96(m. 2H), 8.26(d, J = 5.3Hz. 1 H) 



Preparative Example 21 
70 2-Hvdroxvmethyi-4-(3-methoxvpropoxy)pvridine 



IS 



30 



35 



40 




OCHjCHsCHaOCHi 



HOCH2 N 



20 4.05 g (0.02 mol) of 4-methoxypropoxy-2-methylpyridine 1 -oxide was dissolved in 50 ml of acetic 
anhydnde to obtain a solution. This solution was stirred at 90°C for 0.5 hour and cooled, followed by the 
addition of ethanol. The obtained mixture was concentrated under a reduced pressure, followed by the 
addition of 150 ml of 1N hydrochloric acid. The obtained mixture was stirred at 100**C for one hour, cooled, 
neutralized with sodium hydrogencarbonate and extracted with chloroform. The extract was dried over 

25 magnesium sulfate and filtered. The filtrate was distilled to remove the solvent. Thus, 3.64 g of the title 
compound was obtained as a crude product 

1H-NMR(CDCI3) 6 ; 1 .83'v2.20(m. 2H), 3.30{s, 3H), 3.48((t. J«5.3Hz, 2H). 4.05(t. J = 5.3 Hz, 2H). 4,64(s, 
2H). 4.70(s. 1H). 6.48~6.86(m, 2H). 8^1 (d, J = 6.2H2, 1H) 



Preparative Example 22 
4-(3-Methoxypropoxy)-2-methy [pyridine 1 -oxide 




OCHsCHaCHsOCH! 



^ 5.85 g (0.065 mol) of methoxypropanol was dissolved in 60 ml of dimethyl sulfoxide to obtain a solution. 
2.6 g (0.065 mol) of sodium hydride was added to this solution at a room temperature in a nitrogen 
atmosphere. The obtained mixture was stin-ed at 60**C for 0.5 hour. A solution of 4.66 g (0,0325 mol) of 4- 
chloro72-methylpyridine 1 -oxide in 20 ml of dimethyl sulfoxide was dropwise added to the mixture under 
cooling with ice. The mixture was stirred at 40*C for one hour. After the completion of the reaction, the 

50 reaction mixture was concentrated under a reduced pressure to obtain a solid. 200 ml of water was added 
to this solid. The obtained mixture was extracted with chloroform and the obtained extract was dried over 
magnesium sulfate and filtered. The filtrate was concentrated under a reduced pressure and purified by 
silica gel column chromatography (ethyl acetate/methanol) to obtain 4.09 g of the title compound. 

^H-NMR(CDCb) 5 ; 1.80'V'2.24(m. 2H), 2.48(s. 3H). 3.31 (s. 3H). 3.48{t J = 6.3H2. 2H). 4.02(t J = 6.3Hz. 

55 2H), 6.50'^'6.78(m.2H), 8.04{d. J = 7.2Hz. 1 H) 



Preparative Example 23 
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10 



T5 



20 



2S 



30 



35 



40 



45 



SO 



4-Chloro-2-m thylpyridine 1-oxid 




15,4 g (0.1 mol) of 2-methyl-4-nitropyridine k)xide was added to 78.5 g (1 mol) of acetyl chloride at 
-lO'C. The obtained mixture was stirred under cooling with ice for 0.5 hour. After the completion of the 
reaction. 300 ml of ice-water was added to the reaction mixture. The obtained mixture was neutralized with 
sodium carbonate and extracted with chloroform. The extract was dried over magnesium sulfate and filtered. 
The filtrate was concentrated under a reduced pressure and purified by silica gel column chromatography 
(ethyl acetate/n-hexane/methanol) to obtain 4,7 g of the title compound. 

iH-NMR(CDCb) 5 ; 2.48(s. 3H). 6.94-v7.30(m. 2H). 8.09(d. J = 7.2H2. 1H) 

Example 59 

Sodium salt of 2-[W4-methoxybutoxY>-3-methylpyridine-2-yl)methylsulfinyll>1H-benzimidazole 

DCHaCHaCHaCHaOCHs 





^S-CH2 N 
N I 
Na D 

0.4 g of 2-[{4-(4-methoxybutoxy)-3-methylpyridine-2-yl}methylthio]-1H-ben2imida20le was dissolved in 
40 ml of dichloromethane under dehumidifying to obtain a solution. 227 mg of m-chloroperbenzoic acid was 
added in portions to this solution at -40«C. The obtained mixture was stin-ed for 30 minutes, followed by the 
addition of 160 mg of triethylamine. The obtained mixture was heated to -20*'C. followed by the addition of 
30 ml of a 2N aqueous solution of sodium carbonate. The obtained mixture was stirred for 40 minutes and 
extracted with dichloromethane. The extract was washed with a saturated aqueous solution of sodium 
hydrogencarbonate. dried over magnesium sulfate and distilled under a reduced pressure to remove the 
dichloromethane. Thus. 0.43 g of an oily product was obtained. This product was dissolved in a mixture 
comprising 11.2 ml of 0.1 N aqueous sodium hydroxide and 30 ml of ethanol and the obtained solution was 
distilled under a reduced pressure to remove the solvent. Ethanol was added to the obtained residue and 
the obtained mixture was distilled under a reduced pressure to remove the solvent. The residue was 
crystallized from ethanol/ether to obtain 0.37 g of the title compound as a crystal. 

iH-NMR(DMS0-d6) 5 ; 1.84(m. 4H). 2.16(s. 3H). 3.24(s. 3H). 3.38(t. J = 6.2Hz. 2H), 4.06(t. J = 6,2Hz. 2H). 
4.55(ABq, J = 1 3.2H2. A = 1 8.1 Hz. 2H). 6.8 'v6.98(m. 3H). 7.4 'v7.6(m. 2H). 8.27(d, J = 5.3H2. 1 H) 

Preparative Example 24 



55 
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4'(3-Methoxypropoxy>-2.3.5-trimethylpyriclin9 1 -oxide 

OCH2CH2CH2OCK3 




0 

4.5 g (0.05 mol) of methoxypropanol was dissolved in 45 ml of dimethyl sulfoxide to obtain a solution. 
2.0 g of 60% sodium hydride was added to this solution at a room temperature in a nitrogen atmosphere. 
The obtained mixture was heated to 60**C and stirred for one hour. After the completion of the reaction, a 
solution of 4.3 g (0.025 mol) of 4-chloro-2,3,5-trimethylpyridine 1-oxide in 15 ml of dimethyl sulfoxide was 
dropwise added to the reaction mixture at a room temperature. The obtained mixture was stinted at BO^C for 
5 hours, cooled and distilled to dryness to remove the solvent 200 ml of water was added to the obtained 
residue. The obtained mixture was extracted with 150 ml of chloroform five times. The extract was dried 
over magnesium sulfate and filtered. The filtrate was distilled to remove the solvent. The residue was 
purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtain 4.27 g of the title compound 
as an oil. 



Preparative Example 25 

2-Hydroxvmethyl-4-(3-methoxypropoxy)-3,4*dimethylpyridine 

OCHaCHsCHsOCHa 




4.25 g (0.019 mol) of 4-(3-methoxypropoxy)-2.3.5-trimethylpyridine 1-oxide was dissolved in 40 ml of 
acetic anhydride to obtain a solution. This solution was stirred at lOO^C for 30 minutes, cooled and distilled 
to remove the solvent Thus, an oil was obtained. 50 ml of IN hydrochloric acid was added to the oil. Th 
obtained mixture was stirred at 100^*0 for one hour, cooled, neutralized with sodium hydrogencarbonate and 
extracted with 150 ml of chloroform thrice. The extract was dried over magnesium sulfate and filtered. The 
filtrate was distilled to remove the solvent The obtained residue was di'ied in a vacuum to obtain 4.70 g of 
the title compound as a crude oil. 

iH-NMR(CDCl3) S ; 1,80'v2.28(m, 2H). 2.08(s. 3H). 2.23(s. 3H), 3.34(s, 3H). 3.58(t J=6.2H2. 2H), 3.87(t, 
J = 62Hz, 2H), 4.57(s. 2H). 8.10(s. 1H) 



Preparative Example 26 
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2-Chtoromethyi*4-^3>methoxypropo)(v)-3,S-dimethvlpvi1dine 



TO 



75 



20 



25 



30 



35 



40 




OCH^CH^CHaOCHa 
CH3 



4,70 g of crude 24iydroxymethyl-4-(3-methoxypropoxy-3,5<limethylpyridine was dissolved in 50 ml of 
chloroform to obtain a solution. A solution of 2.7 g of thionyl chloride in 10 ml of chlorofonii was dropwise 
added to the above solution at O'C and the obtained mixture was stinred at O'C for one hour. After the 
completion of the reaction, the reaction mixture was neutralized with a saturated aqueous solution of sodium 
hydrogencarbonate and extracted with 150 ml of chlorofonn twice. The extract was dried over magnesium 
sulfate and filtered. The filtrate was distilled to remove the solvent. The obtained residue was dried in a 
vacuum to obtain 4.52 g of the title compound as a crude oil. 

1H-NMR(CDCI3) 5 ; 1.70~2.20(m, 2H). 2.26(s, 3H). 2.34(s, 3H), 3.38(s. 3H), 3.61 (t J = 6.2Hz. 2H). 3.91 (t. 
J = e.2H2. 2H). 4.67(s. 2H), 8.18(s. 1H) 



Example 60 

2-[4-(3-Methoxypropoxv)-3,4^imethvlpyridine'2-yll-methylthio-1H-ben2imidazQle 



OCHsCHaCHaOCHj 



r 

H 

A mixture comprising 2.25 g (0.015 mo!) of 2-mercaptoben2imida20le. 4.52 g (0.0185 mol) of 2- 
chloromethyl-4-(3-methoxypropoxy)-3.5-dimethylpyridine, 0.63 g (0.015 mol) of 95% sodium hydroxide and 
50 ml of ethanol was stiaed at 40'C for 6 hours. After the completion of the reaction, the reaction mixture 
was distilled to remove the solvent The residue was purified by silica gel column chromatography (ethyl 
actate/n-hexane) to obtain 4.62 g of the title compound as a pale yellow oil. 



Example 61 

^ Sodium salt of 2-[4-(3-methoxypropoxy)-3,4-dimethylpyridine-2-yl]methylsulfinyh1H-benzimidazole 



50 



55 



OCH3CH3CH3OCH3 

CHa 




U 0 

1.5 g of 2-[4-(3-methoxypropoxy-3.4-dimethylpyridine-2-yl]methylthio-lH-benzimidazole was dissolved 
in 80 ml of dichlorom thane under dehumidifying to obtain a solution. 870 mg of m-chloroperbenzoic acid 
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was added to the solution in portions at -40*C. The obtained mixtur was stirred for 30 minutes, followed by 
the addition of 599 mg of triethyfamine. The obtained mixture was heated to -20*0, followed by the addition 
of 80 ml of a 2N aqueous solution of sodium carbonate. The obtained mixture was stirred for one hour and 
extracted with dfchloromethane. The extract was washed with a saturated aqueous solution of sodium 
hydrogencarbonate. dried over magnesium sulfate and distilled under a reduced pressure to obtain 1 .4 g of 
a crystal. 800 mg of .the crystal was dissolved in a mixture comprising 21 .4 ml of 0.1 N aqueous sodium 
hydroxide and ethanol. The obtained solution was distilled under a reduced pr ssure to remove the solv nt. 
The obtained residue was dissolved in ethanol and the solution was distilled under a reduced pressure to 
remove the solvent The obtained residue was crystallized from ethanol/ether to obtain 800 mg of a crystal. 

iH-NMR(DMS0-d6) 5 ; 1.94(qui, J = 6.2Hz. 2H), 2.17(s. 3H). 2.19(s, 3H). 3.25(s. 3H), 3.51 (t, J = 6.6H2. 
2H), 3.80(t. J==6.6H2, 2H), 4.51 (ABq. J = 132H2, A p = 17.0H2), 6.8 ~6.9 (m. 2H). 7,4, ~7.7<m. 2H). 821(s. 
IH) 



2'[4*[3-f(2-MethQxvethoxy)methoxy>propoxy]-3'methyipyridine-2*yl]methvlthio-1 H-benzimidazole 



1.8 g of 2-hydroxymethyl-4*[3-{(2H7iethoxyethoxy)methoxy}propoxy]-3-methylpridine was dissolved in 
40 ml of dichloromethane under dehumidlfying to obtain a solution, followed by the addition of 2.47 g of 
triethylamine. 1.4 g of methanesulfonyl chloride was added to the obtained mixture in portions under cooling 
with ice. The obtained mixture was stinred for 30 minutes, made basic with a saturated aqueous solution of 
carbonic acid and extracted with chlorofomn. The extract was dried over magnesium sulfate and distilled 
under a reduced pressure. The residue was dissolved In 30 ml of ethanol, followed by the addition of 917 
mg of 2-mercapto-1H-ben2imidazole and 367 mg of sodium hydroxide. The obtained mixture was stin-ed at 
a room temperature for 30 minutes and distilled under a reduced pressure to remove the ethanol. The 
obtained residue was chromatographed over a silica gel column and eluted with ethyl acetate/n-hexane to 
obtain 2.1 g of the title thio ether compound. 

iH-NMR(CDCb) S ; 2.11 (qui. J = 6.2H2, 2H), 2.25(s. 3H), 3.35(s. 3H), 3.58{m, 4H). 3.75(t, J = 6.2Hz, 2H). 
4.1 3(t. J=6.2H2, 2H), 4.3a(s, 2H), 4.71 (s, 2H), 6.75(d. J = 6.7Hz. IH). 7.1~7.3(m, 2H). 7.4~7.6{m. 2H). 8.32- 
(d. J = 5.7H2, IH) 



Example 62 



OCHaCKaCHaOCKaOCHsCHsOCHs 




H 



Example 63 
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^^aH salt of 2-[4-[M(2-m ethoxyetho)cv)methoxylproDoxyl-3-methYlpyridine^^^ 
zimidazole 



CH3 

>-S-CH2 N 
N I 
Na 0 



OCH2CH2CH2OCH2OCH2CH2OCH: 




1.1 g of 2-[4-(3-{(2-methoxyethoxy)methoxy}propoxyh3-methylpyridine-2-yl]methytt^ H-ben- 
zimidazole was dissolved in 80 ml of dichloromethane under dehumidlfying to obtain a soltuion, 544 mg of 
m-chloroperbenzoic acid was added to this solution In portions at -40* C. The obtained mixture was stirred 
for 30 minutes, followed by the addition of 379 mg of triethylamine. The obtained mixture was heated to 
-20- C, followed by the addition of 40 ml of a 2N aqueous solution of sodium carbonate. The obtained 
mixture was stinred fro 30 minutes and extracted with chloroform. The extract was washed with a saturated 
aqueous solution of sodium hydrogencarbonate. dried over magnesium sulfate and distilled under a 
reduced pressure to remove the solvent The obtained residue was dissolved in a mixture comprising 24 ml 
of 0.1 N aqueous sodium hydroxide and 40 ml of ethanol. The obtained solution was distilled under a 
reduced pressure to remove the solvent, followed by the addition of 40 ml of ethanol. The obtained mixtur 
was again distilled under a reduced pressure to remove the ethanol. The residue was crystallized from 
ethanol/ether to obtain 0,98 g of the title compound. 

^H-NMRCDMSO-da) 5 : 2.02(qui. J=6.2Hz. 2H), 2.17(s. 3H). 3.23(s. 3H). 3.49(m, 4H), 3,65 (t. J=6.2Hz, 
2H), 4,12(t. J = 6.2Hz. 2H). 4.56 (ABq. J = 21.1Hz. A r = 16.8Hz, 2H). 4.e2(s. 2H). 8.84 n^,99(m. 3H), 7.4 
'v7.5(m, 2H), 8.28(d, J = 5.7Hz, 1H) 



Preparative Example 27 

4-(2-Fluoromethoxy)ethoxy-2,3'dimethylpyrldine N-oxide 



OCH2CH2OCH2F 




0.49 g of sodium hydride was gradually added to a solution of 1.0 g of 4-(2-hydroxyethoxy)-2.3- 
dimethylpyridine N-oxide in 40 ml of dimethylformamide in a nitrogen atmosphere at a room temperature. 
After the stopping of foaming. 1 ml of bromofluoromethane was added to the obtained mixture at -50"C. 
The resulting mixture was gradually heated and stirred at 15 to 20''C for 3 hours. Ethanol was added to the 
resulting mixture to consume excess sodium hydride. 5 ml of 1N aqueous hydrochloric acid was added to 
the mixture and gaseous nitrogen was passed through the obtained mixture to expel excess 
bromofluoromethane. Water was added to the resulting mixture. The obtained mixture was extracted with 
chloroform and the extract was dried over magn sium sulfat and distilled under a reduced pressure to 
remove the solvent. The residue was chromatograph d over a silica gel column and eluted with chloroform 
containing 1 to 5% of methanol to obtain 0.6 g of the title compound. 

^H^NMR(CDCb) 6 : 2.24(s. 3H). 2.56(s. 3H). 4^4(m. 5H), 5.3(d, J = 55.8H2, 2H), 6.54 (d, J=6,2Hz. 1H). 
8.12(d. J=6.2H2. 1H) 
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Preparative Example 28 

4-^2-Fiuoromethoxy)ethoxv-2-hvdroxynnethvi-3-fnethy[pvridine 



OCH2CH2OCH2P 

CH3 



HOCH 




A mixture comprising crude 4-(2-fluoromethoxy)ethoxy-2,3-dimethylpyridine N-oxide prepared from 6,0 
g of crude 4-(2-hydroxyethoxy)-2.3-dimethylpyrldine N-oxide and 40 ml of acetic anhydride was stirred 

75 under heating at 90 to 100*»C for 40 minutes and distilled under a reduced pressure to remove the acetic 
anhydride. The residue was made weakly basic with a 2N aqueous solution of sodium carbonate and 
extracted with chlorofonm. The extract was dried over magnesium sulfate and distilled under a reduced 
pressure -to remove the solvent The obtained residue was dissolved in 30 mi of ethanol, followed by the 
addition of 0.38 g of sodium hydroxide. The obtained mixture was stinted at a room temperature for 30 

20 minutes, made weakly basic with a saturated aqueous solution of ammonium chloride and extracted with 
chlorofomi. The extract was dried over magnesium sulfate and distilled under a reduced pressure to 
remove the solvent. The residue was chromatographed over a silica gel column and eluted with ethyl 
acetate/n-hexane to obtain 1 .2 g of the title compound as a crystal. 

^H-NMR(CDCl3) 5 ; 2.06(s. 3H). 4.17(m. 4H). 4.64(s, 2H). 5.35(d. J = 56.3H2. 2H), 6.71 (d. J=5.7Hz. 1H), 

25 8.30{d, J=5.7H2,1H) 

Preparative Example 29 
30 f4-(2-Ruoromethoxy)ethoxy-3-methvlpyridine-2-yftmethvl methanesulfonate 

DCH2CH2OCH2F 

CH3 

0 

II 

CHa-S-O-CHa^ T 
II 

0 




160 mg of methanesulfonyl chloride was dropwise added to a solution of 0.2 g of 4-(2-fluoromethoxy)- 
ethoxy-2-hydroxymethyI-3-methylpyridine and 143 mg of triethyiamine in 10 ml of chloroform under 
dehumidifying at -50'C. The obtained mixture was gradually heated to a room temperature, made basic 
with a saturated aqueous solution of sodium hydrogencarbonate and extracted with chloroform. The extract 
was dried over magnesium sulfate and distilled to remove the solvent. 0.38 g of the title compound was 
obtained as a crude oil. 

iH-NMR(CDCb) 5 ; 2,30(s. 3H), 3.08(s. 3H), 4.2(m, 4Hy, 5.4(d, J = 55.8Hz, 2H). 5.38(s, 2H), 6.84(d. 
J=6Hz, 1H). 8.36(d. J = eH2, 1H) 



Example 64 



55 



72 



0268 956 

2-[W2*Fiuoromethoxv)ethoxv-3>methvlpyridin9-2'Vl>m thylthioMH-benzimidazole 



TO 



IS 



20 



26 



30 



3S 



40 



4S 



SO 



OCH2CH2OCH2F 






A mixture comprising crude {4-(2-fIuoromethoxy)ethoxy-3-methyipyridine-2-yl}methyl methanesulfonate 
prepared from 0.6 g of 4-(2-fluoromethoxy)ethoxy-2-hydroxymethyI-a-methylpyridine. 0.42 g of 2-mercapto- 
iH-benzimidazole and 30 ml of ethanol was stirred at a room temperature for 30 minutes and distilled under 
a reduced pressure to remove tiie ethanol. The obtained residue was chromatographed over a silica gel 
column and eluted with methanol/ethyl acetate to obtain 0.3 g of an oily product. 

^H-NMR(CDCb) 5 ; 225(s. 3H), 2.98(s. 3H). 4.1 3(m. 4H). 4.41(5. 2H), 5.33(d. J =56.3 Hz. 2H). 6.72(d. 
J = 5.7H2. 1 H). 7.1 '^^72 (m, 2H), 7.4 'v7.6{m. 2H). 8.32(d. J = 5.7 Hz. 1 H) 

Example 65 

S^um salt of 2^f4'(2"fluoromethoxv)ethoxy-3-methylpvridine-2-yllmethvlsulfinvl]-1H-benzimidazole 

QCH2CH2OCH2F 

N I 
Na 0 

184 mg of m-chloroperbenzoic acid was added in portions to a solution of 0.3 g of 2-[{4-(2- 
fluoromethoxy)ethoxy-3-methylpyridine-2-yl}methyIthio]-1H-benzimidazole in 30 ml of dichloromethane un- 
der stirring and dehumidifying at -40*»C. The obtained mixture was stin-ed for 30 minutes, followed by the 
addition of 129 mg of triethylamine. The obtained mixture was brought to a room temperature, made weakly 
basic with a saturated aqueous solution of sodium hydrogencarbonate and extracted with chloroform. The 
extract was dried over magnesium sulfate and distilled under a reduced pressure to remove the solvent. 
The obtained residue was dissolved in 30 ml of anhydrous tetrahydrofuran in a nitrogen atmosphere to 
obtain a solution. 36.2 mg of 60% sodium hydride was added to this solution at -20*'C. After the 
disappearance of foams, the obtained mixture was distilled under a reduced pressure to remove the 
tetrahydrofuran. The residue was crystallized from anhydrous ether to obtain 260 mg of the title compound 
as a crystal. 

^H-NMR(DMS0-d6) 5 : 2.18(5. 3H). 4.14(m. 4H). 4.56(ABq, J = 13.2Hz. A r = 21.3Hz. 2H). 5.37 (d. 
J = 56.7Hz. 2H). 6.8'v7.0(m. 3H). 7.4'v7.5(m. 2H). 829(d. J = 5.3Hz. 1H) 

Example 66 



56 



73 



0 268 956 



2-[[4-f2-(1H-Ben2imfdazol>2-yithio)ethoxyV3-methvlpyridine-2-yl]methylthi 



5 




H 



A mixture comprising t.34 g (0.004 mol) of 2-[{4-(2-chloro8thoxyh3-methylpyridine-2-yl}methyl-thio]- 
IH-benzimidazoI. 0.53 g {0.0035 mol) of 2-mercapto-1H-ben2imida2ole, 0.17 g (0.004 mol) of 95% sodium 
hydroxide and 30 ml of ethanot was stinred at 80*C for 8 hours. After the completion of the reaction, the 
reaction mixture was filtered to remove inorganic matter. The filtrate was distilled to remove the solvent The 
residue was purified by silica gel column chromatography (etiiyl acetate/n-hexane) to obtain 1.08 g of the 
titie compound as a white crystal. 
^ iH-NMR(DMS0-d6) 5 ; 2.15(s,3H). 3.73(t,Js* 7.1Hz,2H). 4.23(tJ = 7.1 H2,2H), 4.68(s. 2H), 6.96 -7.22- 
(m,5H), 7.32-7.54{m. 4H). 8.25(d,J=5.3H2.1H) 



Example 67 

Disodium salt of 2-I[4H'2-{1H-ben2lmidazoh2«vlsulfinyl)-etiioxyV3-methy!pyridine-2-yl]metiiyisulfinyn-1H-b^ 
nzimidazole 



35 




Na 0 

40 

0.90 g (0.002 mol) of 2-[[4-{2-(1H-ben2imida20l-2-yltiiio)ethoxy}-3wTietiiyipyridine-2-yi]metiiyitiiio]-1H 
benzimidazole was suspended in 40 ml of dichloromettiane to obtain a suspension. Metiianol was added to 
tiie suspension, until the suspension became transparent 0.43 g (0.002 mol) of 80% m-chloroperbenzoic 
acid was added to the resulting mixture in a nitrogen atmosphere at -eO^C. The obtained mixture was 

45 stirred for 0.5 hour. After the completion of the reaction. 0.5 g of triethylamine was added to tine reaction 
mixture. The obtained mixture was heated to -10,*" C, followed by the addition of 30 ml of a saturated 
aqueous solution of sodium hydrogencarbonate. The obtained mixture was stirred at a room temperature for 
0.5 hour and filtered. The firtrate was extracted witfi 100 ml of dichtorometiiane tiirice. The extract was dried 
over magnesium sulfate and filtered. The filtrate was distilled to remove the solvent 0.14 g of the obtained 

50 residue was dissolved in 0.1 N aqueous sodium hydroxide, followed by the addition of etiianol. The obtained 
mixture was distilled to remove the solvent The obtained residue was washed with etiier to obtain 0.15 g of 
the titie compound as a yellow crystal. 

^H-NMR(DMS0-d6) S ; 2.18(s.3H), 320-3.75 (m.2H), 4.19-4.74(m,4H), 6.88-7.08(m. 5H), 7.16 -7.53- 
(m,4H). 8.20(d.J = 6.2H2. 1H) 

65 

Example 68 



74 



0 268 956 

2-[[4^2-(Benzothianoi-2'ylthio)ethyoxyV3-methyi-pvridin -2-vllm9thvithio]-1 H-benzimidazole 



5 



70 




H 



A mixture comprising 1.34 g (0.004 mol) of 2-[{4-(2-chloroethoxy)-3-methylpyridine-2-yl}methylthioh1H- 
benzimidazole. 0.59 g (0.0035 mol) of 2-mercaptoben20thiazole. 0.17 g (0.004 mol) of 95% sodium 
hydroxide and 30 ml of ethanol was stirred at 80"C for 16 hours. After the completion of the reaction, the 
reaction mixture was filtered to remove inorganic matter. The filtrate was distilled to remove the solvent and 
the residue was purified by silica gel column chromatography (ethyl acetate/n-hexane) to obtain 1.20 g of 
the title compound as a white crystal. 

iH-NMR(DMS0-d6) 5 ; 2.08(s.3H). 3.79(t.J= 6.2H2. 2H), 4.40(t, J = 6.2Hz, 2H), 4.60(s. 2H). 6.88-7.21- 
(m,3H). 722-7.50(m.4H), 7.68-8.02(m^H). 8.16(d,J=e.2H2,1H) 



Example 89 

Sodium salt of 2-[[4-|2-Kbenzothia2ol*2-yisulfinyl)^thoxyV3-methylpyridine-2-yl]methylsulfinyl>1H-be^ 
zimidazole 



35 




Na 0 

40 

0.93 g (0.002 mol) of 2-[[4-{2-(benzothiazol-2-ylthio)ethoxy}-3-methylpyridine-2-ylJmethylthio>1H-ben- 
zimidazoie was suspended in 40 ml of dichloromethane. Methanol was added to the obtained suspension 
until the suspension became transparent. 0.43 g of 80% m-chloroperbenzoic acid was added to the 
resulting mixture in a nitrogen atmosphere at -eO'^C. The obtained mixture was stirred for 0.5 hour. After the 

45 completion of the reaction, o.6 g of triethylamine was added to the reaction mixture and the obtained 
mixture was heated to -10*C. followed by the addition of 30 ml of a saturated aqueous solution of sodium 
hydrogencarbonate. The obtained mixture was stirred at a room temperature for 0.5 hour and extracted with 
100 ml of dichloromethane twice. The extract was dried over magnesium sulfate and filtered. The filtrate 
was distilled to remove the solvent. 0.8 g of the obtained residue was dissolved in 0.1 N aqueous sodium 

50 hydroxide, followed by the addition of ethanol. The obtained mixture was distilled to remove the solvent. 
The obtained residue was washed with ether to obtain 0.69 g of the title compound. 

^H-NMR(DMS0-d6) 5 : 2.06(s,3H). 3.66-4,00 (m.2H). 4.19-4.86(m,4H). 6.74-7.04(m. 3H), 7.15 -7.54 
(m,4H). 7.64-7.96 (m, 2H). 8.21(dJ =6.2Hz.1H) 

The following compounds of Examples 70 to 91 were prepared in a similar manner to those described 

55 above. 



Example 70 



75 



0 268 956 

2^f4-(2-Furanylmethylsulfi^yl)gthoxy-3-methylpyridine-2-yl>methylsulfinyl]-1H-ben2imidazole 



0CHaCH2-S-CH2"^0 
0 

VS-CHa 

N 

H ■ 0 



iH-NMR(DMS0-d6) « ; 2.36(s^H). 3.0-3.5 (m^H), 4.0-4.6(m.4H). 4.73{s,2H), 6.44(s^H), 7.02- 
(d,J = 5.4Hz,1 H). 7.1 6- 7.2(tn,2H). 7.28 -7.76(m,3H), 8.24(d^ = 5.4HZ.1 H) 

Bcample 71 

2-[| 4-(2-( 1 ,1 -Dloxothiomorpholino))ethoxy-3-methylpyridine-2-yl>methylthlo]-1 H-benzlmidazole 






OCH2CH2-N 



iH-rMMR(DMS0-d6) 5 ; 2.21 (s,3H). Z99(t.J= 5.8H2.2H). 3.07(s.8H). 4.1 6(t. J = 5.8H2, 2H). 4.68{s,2H). 
6.95(d.J = 6.1H2.1H), 6.95-7.2(m.2H), 7.3-7.5(m^H). 8^3 (d,J = 6.1 Hz,TH) 

Example 7Z 

2-[|3-Methyl-4*(2*methylfulfonyi)ethoxy>pyridine-2-yl]methylthio-1 H-benzimidazoie 

DCH2CH2SO2CH3 

CHa, 

HCl 





'H-NMR(DMS0-d6) S ; 228(s,3H), 3.08(s.3H). 3.72(t.J=6.2Hz.2H), 3.66(t.J=62Hz^H. 3.94(s.2H), 6.8 
-7.6(m,7H). 8.6 (d.J = 5.7Hz.1 H) 



ExampI 73 



76 



0 268 956 

2-[W2-Ethoxvcafbonvlmeth Qxv)ethoxv-3-methylpvridine-2-y[>methvlsutfinvl^1H-te^^ 



• OCHaCHaOCHaCODCHsCHa 

CHa, 



H 0 



'H-NMR(DMS(>d6) S ; 1^(tJ=72Hz.3H). 2.16(s.3H). 3.76-4.32(m.8H). 4.73(s. 2H). 6.94<d. 
J=5.4Hz.1H). 7.12-7.4(01. 2H). 7^7.7(m^). 8^(d.J=5.4H2. 1H) 

15 



20 



Example 74 

[W2*EthQxycarbonvlsul finvt)ethoxv-3-methylpvridin 



25 ^.^'V^^^ 

'Vs-CHa'^N 
N 4, 

H 0 

30 




gCHaCHaSCHaCOOCHsCHa 



iH-NMR(DMS0-d6) 5 ; 1 ^(t.J = 7^H2.3H). 2.16 (S.3H). 3.16-3.56(m,2H). 3.64-4.6(m. 6H). 4.76(5,2H), 
7.04(d,J = 7H2.1H), 7.16 -7.24(m,2H). 7,32-7.80(m.2H), a24(d, J = 7H2.1H) 



35 

Example 75 



2-[[3-Methvi-4-^(2-phenYlt hio)ethoxv'>pvridine-2-vlVmethylthio>1^ 



40 



CH; 



ocy- 




gCHaCHaS-^ 



H 

50 'H-NMR(CDCb) « : 2.08(s.3H). 3.24(t.J = 6.1 H2.2H), 4.06(t.J = 6.1H2.2H). 4.38(s.2H). 6.52- 
{d.J = 5.8Hz.1H). 7.04-7.64(m.10H). 823(d,J = 5.8H2.1H) 

Example 78 

55 



77 



0 268 956 



2-[[3-M9thyl-4-'f(2-pyrldylth.io)ethoxylpyridine-2-yl]-methvlthio]-1H-benzimidazole 



PCHaCHsS-^^ 



TO 




H-NMR(DMS0-d6) 5 ; 2.14{s.3H). 3.6(t.J= 6.1H2.2H), 4.32(t J = 6.1 H2.2H), 4.7(s. 2H). 7.0-7,8(m.10H), 



8.2 -8.6(m.2H) 



Example 77 

20 





2-|I3"Methyl-4"^(2-methylsulfinyl)ethoxy]pyridine-2*yl]methylsulfinyl]-1 H-benzinriidazole 

OCHaCHsSCHs 

VS-CHa 
30 HO 

iH-NMR(DMS0-d8) 8 ; 2.16(s,3H), 2.64(s. 3H), 3.16<m,2H), 4.44(m.2H), 4.78(s. 2H). 7.0(d.J=5.8H2,1H). 
7.4 -7.5(m. 2H). 7.5-7.7(m,2H). 8,2(d.J» 5.8Hz. 1H) 

35 

Example 78 

2-[4-f(2-BBnzylthio)ethoxy>-3-tn9thylpyridine-2-yl}-methylthiol-1H-benzimida2ole 



40 



OCHaCHaSCHa-/^ 



45 





50 

iH-NMR(DMS0-d6) 5 ; 2^4(s.3H), 2.84{U= 5.8H2.2H). 4:18(tJ = 5.8Hz,2H), 4.68(s. 2H), 6.86- 
(d,J = 6.5H2.1H). 7.0-7.54(171. 9H. 8.23(d.J = 6.5H2.1H) 

55 

Example 79 



78 



0 268 956 

Z-ir 4.(2-Meth oxv)pfODOxv-3-methvlDvridine-2-vl'Vmethvl sulfonyll-l H-benzimidazote 




H 0 



OCHaCHaCHaOCH, 

D 

VS-CHa N 
N II 




IS 



20 



^H-NMR(DMS0-d6) « : 2.0(W = 7.5Hz.2H). 2£ (s.3H). 3.28(s.3H). 3.5(t.J=7.5H2.2H). 4.09(t.J = 7.5Hz^H), 
5.0e<s^H). 652(d, J=5.4Hz.1H). 7.35 -7.52(m^H), 7.64- 7.8(m^H). 8.03(d,J»5.4H2,1H) 

Example 80 

5-Methoxv-2-|4-(3-<nethoxypropoxv>-3HTiethylpvridine-2-vllmBthylthio-1H-ben2imid^^ 

OCHsCHsCHaOCHa 

CHa. 

CHaO 



25 

•CH/ 1 




N 
H 

30 

'H.NMR(CDCb) S : 1.92-2.18(m,2H)/ 2.22(S.3H), 3.31(s.3H), 3.52(t.J=6.1H2.2H). 3.80(S.3H). 4.09(t.J 
=6.1H2^H). 4.30(S.2H). 6.64-6.81 (m.2H). 6.97(d.J=2.2Hz.1H). 7.33(d.J=8.5H2). 8.25 (d.J = 5.7H2.1 H) 

^ Example 81 

5-Methvl-2-f4-(3-methoxypropoxy)-3-methylpyridlne-2-yl>methylthlo-1H-ben2imida2ole 

OCHaCHaCHaOCHa 



CHi 



45 

N 
H 

so iH-NMR(CDCb) 5 ; 1.94-2.19(m.2H). 2.22<s^H), 2.42(s.3H). 3.31(s.3H). 3.52(t,J=6.1Hz^H). 4.08(t.J 
=6.1H2.2H). 4.31(s^H). 6.67<d.J =5.7Hz. 1H). 6.80 -7.00(m.1H), 7,15-7.40(m.2H). 823(d.J = 5.7Hz.1 H) 

Example 82 

55 



79 



0 268 956 



5.6-Dimethyl-2-f4-(3-methoxypropoxy)-3-memvlpyridine-2-yl>methylthio!-lH-ben2imidazo 

OCHaCHsCHsOCHi 

CHi 

CH, 




CH3' H 



T5 



20 



25 



iH-NMR(CDCb> 5 ; 1 55-2.1 7(m^H). 2.24(s.3H). 2.34(s.6H), 3.35(s,3H). 3.55(t.J = 6.2H2.2H). 4.12(t.J 
= 6.2Hz.2H), 4.35(S,2H), 6.74(cl,J=5.7Hz), 7.29(S^H). 8.32{d.J = 5.7H2) 

Example 83 

5-Chloro-2-W3-methoxypropoxy)-3-methylpvridine-2-yl>methylthio-1H-benzirnida2ole 

OCH2CH2CH2OCH3 

CH; 

•CI 




N 
H 

30 

iH.NMR(CDCl3) S ; 1,93-2.1 8(m,2H), 2.25{s,3H). 3.35(s.3H). 3,56{t.J=:6.2Hz,2H). 4,13(t,J = 6.2H2,2H). 
4.36(s.2H). 6.76(dJ=5.7H2,1H), 7.10(dd, J = 8.8H2Z2Hz,lH), 7.42(d.J = 8.8H2.i H). 7.50(d,J = 2.2H2,1H). 
8.31(d,J=5.7H2,1H) 

35 

Example 84 



2-(4-(3-Methoxypropoxy)-3-methylpyridine-2-vi>methyl-thio-5-trifluorom 



40 



qCH-aCHaCHaOCHi 

CH, 

CF, 

45 

■CHa' Y 




H . 

so 

'H-NMR(CDCl3) S : 1.92-2.19{m.2H). 2^7(s.3H). 3.36(s.3H). 3.56(t.J = 5.9Hz.2H), 4.15(t.J = e.1Hz.2H), 
4.38(s,2H), 6.79(d.J=5.7Hz,1H). 7.23- 7.60(m^H). 7.71 (s.lH). 8.35(d.J= 5.7Hz. 1H) 

65 Example 85 



80 



0 268 956 

Sodium salt of 5-methoxv-2-j'4-(3-methoxvpropoxv)-3-m thylpyridine-2-yl>methylsulfinvl-1H-benzimidazole 



QCH2CH2CH2OCH: 

CHi 

CH3O 




■CHa N 

.Na • 0 

iH-NMR(DMS0-d6) « : 1 .84-2.06(m5H). 2.14(s.3H), 3^(s.3H), 3.49(t.J = 6^Hz.2H). 3.72(s,3H). 4.09(t,J 
=6.2H2^H). 4.53(ABq.J = 12.7Hz^ = 18.0Hz. 2H). 6.54<dd.J = 8.8HZ.2.6H2.I H). 6.91 (d, J =5.7H2,1H). 7.00- 
'5 (d.J = 2.6H2.1H). 7.34{d,J =8.8H2,1H). 8.27(dJ = 5.7H2,1H) 

Example 86 

^ Sodium salt of 5-memyl-2-f4-(3-fnetho)<ypropoxvV3^Tiethylpvridine-2-yllmethylsulfinvl-1H-benzimidazole 

DCHsCHsCHaOCK, 

26 CH3 




CK3 

30 Na 0 ' 



^H-NMR(DMS0-Cl6) 5 ; 1 .84-2.05(m,2H), 2.14(s.3H), 2.37(s.3H), 325(s.3H). 3.48(W = 6^H2.2H). 4.09(U 
=6.2H2.2H). 4.53(ABq.J = 12.8H2, Av=:17.3 Hz,2H), 6.71(dd,J=:7^Hz.1H). 6.91 (d.J=5.7Hz.1H). 7,26(s.1H). 
7.35(d.J = 7.9 Hz,1 H), 8.27(d,J = 5.7Hz.1 H) 

Example 87 

40 §2^!ii!Il S2!! 2l 5,6Hjimethyl-2-f4-(3-methoxyporpoxy)-3-methylpyridine-2-yi>methylsulfinyi-1H 
zimidazole 



OCHsCHsCHsDCHa 

45 ('Ha , 

CH, 

VS-CHa N' 
50 CHj" Na 0 

'H-NMR(DMS0-d6) « : 1 .82-2.08(m,2H). 2.13(S.3H). 2.27(s.6H), 3.24(s.3H). 3.47(t.J = 6.6Hz.2H), 4.08(t.J 
= 6.7H2.2H). 4.54(ABq.J = 13.0H2.Ai.= 19.8 H2.2H). 6.90(d,J = 5.7Hz,1H), 7.25(s.2H). 8.26(d.J-5.7H2.1 H) 

55 

Example 88 





81 



0 268 956 

Sodium salt of 5<hloro-2-f4-(3-m thoxypropoxv)-3-methylpyridine-2-yl>methylsulfinyl-1H-benzimidazole 

ICH2CH2CH2OCH3 

CH: 

CI 




Na 0 



76 



iH-NMR(DMS0-cl6) S ; 1, 80-2.06(01. 2H), 2.13(s,3H)..3^(s,3H), 3.48(t, J = 6^Hz.2H). 4.09(t,J = 6.2Hz.2H), 
4.54(ABq,J-12.9H2, Av = l5.3Hz.2H). 6.65 -6.92(m.2H), 7.25-7.50(m,2H), 8.27(d.J =6.3Hz) 

Example S9 

Sodium salt of 2'f4-(3-methoxypropoxy)-3*methylpyridine-2-yl>methylsulfinyl-5-trifiuoromethyl-^ 
zimidazole 



CF, 



OCHaCHaCHsOCH; 

CH3, 




■CHa N 

r 4- 

30 Na D 

iH-NMR(DMS0-d6) 5 : 1.84-2.06(m.2H). 2.14{s.3H), 3^5(s,3H), 3.48(t.J = 6^Hz.2H), 4.09(t,J=6.1H2.2H), 
4.56(ABq.J=13^Hz,Ai> = 13.5Hz^H). 6.92 (d.J = 5.3Hz.1H). 7.01-722(m.1H). 7.45- 7.82(nn,2H). 8.21- 
(d,J = 5.3H2.1H} 

Example 90 

2H'4-(3-M<3thoxypropoxy)-5-methyipyridine-2*ylVmethylthio-1H-ben2imida2ole 



OCHaCHaCHaOCHa 
CH3 



45 

•CHi 



50 




'H-NMR{CDCl3) S : 1.90-2.24(m.2H). 2.16(s,3H). 3.31(s.3H). 3.51 (t.J = 6.2Hz^H). 4.08(t.J-6.2Hz,2H), 
4.22(s^H). 6.74(s.1 H). 6.99-7.22(m.2H). 7.32-7.58(m^H), 8.1 6(s.1 H) 

55 

Example 91 



82 



0268 956 

Sod[um salt of 2-W3-methoxvpropoxy)-5-MTiethylpyridine-2-vl>methylsulfinyl-1H43en2imidazol9 

OCHaCHaCHsOCHa 

iH-NMR(DMS0-d6) S \ 1.56-'1.87(m,2H), 2.00(s.3H). 3.16{s.3H). 3,20-3.72(m.4H). 6.16-e,60(m^H). 6.49 
{s,1 H), 6.68--6.92(m.2H), 728-7.50(01. 2H). 8.1 3(s,1 H) 




75 



20 



Example 92 

2'f4-(3-Met hoxvpropoxvV3-methylpvridine-2vl'y>m9thylthio-te 



OCH2CH3CH2OCH3 

CHa. 



25 




30 

A mixture comprising 0.8 g of 2-cliloromettiyl-4-(3-methoxypropoxy)-3-methylpyridine hydrochloride. 0.5 
9 of 2-mercaptobenzothia2o!e, 0.36 g of sodium hydroxide and 30 ml of ethanol was stin-ed at a room 
temperature for 6 hours and distilled under a reduced pressure to remove the ethanol. The residue was 
purified by silica gel column chromatography to obtain 0.85 g of the title compound as a pale yellow crystai. 

^H-NMR(CDCl3) 5 ; 1.9 "2.2(m.2H). 2.30{s.3H), 3.35(s.3H), 3.56(t.J = 6.1H2.2H). 4.10(t.J = 6.1H2.2H). 
4.81(S.2H). 6,70(d.J = 5.7H2.1H). 7.1 - 7.5(m.2H), 7.5-7.9(m.2H). 8.29(d.J=5.7 Hz^lH) 

Example 93 

^ 2--f4-(3-lv1ethylpropoxv)-3-methylpyridlne-2-ylTmethylsulfinylbenzothia2ole 

OCHaCHaCHaOCHo 

PU 

45 



50 




0.6 g of 2-{4-'(3-methocypropoxy)-3-methylpyridine-2-yl}methylthioben20thiazole was dissolved in 20 ml 
of dichloromethane to obtain a solution. 0.36 g of 80% m-chloroperbenzoic acid was added to the solution 
gg at -45"C. After one hour, 0.34 g of triethylamlne and 30 ml of a saturated aqueous solution of sodium 
hydrogencarbonate were added to the obtained mixture. The resulting mixtur was stirred at a room 
temperature for 30 minutes. The dichloromethane layer was separated, washed with a saturated aqueous 
solution of sodium hydrogencarbonate twice, dried over magnesium sulfate and filtered. The filtrate was 
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concentrated to obtain a residue. This residue was purified by silica gel column chromatograpliy to obtain 
0.17 9 of the titl compound as a white crystal. 

^H-NMR(CDCl3) 6 : 1^5-'2.18(m^H). 2.20(s,3H). 3.34(s.3H). 3.54(t. J = 6.1 Hz.2H). 4.10(t,J==6.1H2.2H). 
4.67(s^H), 6.71(d,J = 5.7H2.1H). 7.40-7.0 {m,2H), 7.92-8.20{m,2H). 825(d,J=5.7Hz, 1H) 



Example 94 

2-|4'(3*Methoxvpropoxy)-3>methylpyridine'2-yl}-methylthio-1-methylben2lmida20ie 



OCH2CR2CH2OCH3 




CH3 

0.5 Q of 2-{4-{3-hydroxypropoxy)-3-methylpyridine-2-yl}methylthio-1H-ben2imidazoie was dissolved in 
30 ml of dimethylformamide to obtain a solution. 0.24 g of 60% sodium hydride was added to the solution 
at 0"C. The obtained mixture was stinred at 40"C for one hour and cooled again to 0*0. followed by the 
addition of 0.5 g of methyl iodide. The obtained mixture was stirred at a room temperature for 3 hours. 
Then, a saturated aqueous solution of ammonium chloride was added to the resulting mixture to stop the 
reaction. The reaction mixture was distilled under a reduced pressure to remove the solvent and the residue 
was purified by silica gel column chromatography to obtain 0.3 g of the title compound as a pale yellow 
crystal. 

iH-NMR(CDCb) 5 ; 1. 95-2.21 (m,2H). 2.30(s.3H), 3.35{s.3H), 3.54(t.J=6.2H2,2H), 3.67(s,3H). 4.10(t.J 
«6.2Hz.2H), 4.80(s,2H). 6.68(d,J = 5.7H2. 1H), 7.16 -7.30(m,3H), 7.57-7.B0(m.1 H). 8.29(d.J«5.7H2.1H) 



Example 95 

2-{4*(3'Methoxypropoxy)-3-methylpyridine-2-yl>methvlsulfinyl'1-methylbenzimida2Qie 

OCH2CH2CH2OGH3 




i 0 

CH3 

0.25 g of 2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methyithio-1-methyibenzimida20le was dis- 
solved in 20 ml of dichloromethane to obtain a solution. 0.18 g of 80% m-chloroperbenzoic acid was added 
to the solution at -50*0. The obtained mixture was stirred for one hour, followed by the addition of 0.14 g of 
triethylamine and 20 ml of a saturated aqueous solution of sodium hydrogencarbonate. The obtained 
mixture was stirred at a room temperature for one hour. The dichloromethane layer was separated, washed 
with a saturated aqueous solution of sodium hydrogencarbonate twice, dried over magnesium sulfate and 
filtered. The filtrate was concentrated to obtain a residue. This residue was purified by silica gel column 
chromatography to obtain 0.12 g of the title compound as a pale yellow crystal. 

iH-NMR(CDCl3) 6 ; 1. 98-2.1 2(m,2H). 2.22(s.3H), 3.33(S,3H). 3.53(t,J =6.2H2,2H). 3.98{s.3H). 4.06(t.J 
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= 62H2.2H). 4.96(s.2H), 6.65(d.J = STHz. 1H), 7.25 -7,40{m.3H), 7.75-7.87(m.1H). at5{d.J=5.7Hz.1H) 
Exampfe 96 

1 ■Ethoxycar ix)nvi'2-r 4-(3-^ethvipropoxy)-3-methylpyridine-2-vl>methy Ithiob nzimidazoi 



0,8 g of 2-{4-(3-metho)<ypropoxy)-3-methylpyridine-2-yl}methylthio-1H4^en^^ was dissolved in 

10 mi of dimetliylformamide to obtain a solution. 0.23 g of 60% sodium hydride was added to this solution 
at O'C. The obtained mixture was stirred for 15 minutes. 0.4 g of ethyl chlorocarbonate was dropwise added 
to the resulting mixture at O'C. The obtained mixture was stinred at a room temperature for one hour. A 
saturated aqueous solution of ammonium chloride was added to the resulting mixture to stop the reaction. 
The reaction mixture was extracted with chlorofonn. The extract was dried over magnesium sulfate and 
filtered. The filtrate was concentrated to obtain a residue. This residue was purified by silica gel column 
chromatography to obtain 0.82 g of the title compound as a wWte crystal. 

^H-NMR(CDCl3) 5 ; 1.50(tJ = 7.0H2.3H). 1 .95-2.20(m,2H), 2.32(s,3H). 3.36(s.3H), 3.5e(t.J = 6.2Hz. 2H), 
4.10(tJ = 6.2H22H). 4.54(qJ = 7.0H2. 2H). 4.77(s.2H), 6.e9(d.J = 5.7H2,1H). 7.1 -7.4(m^H), 7.4-7.7(m,1H). 
7.7-7.g5(m. 1H). 8.30(d.J = 5.7Hz,1H) 



Example 97 

1-Ethoxycar bonyl-2-W3-methoxypropoxy)-3-methylpyridine'2-yllmethylsulfinylbenzimid^^ 



0.6 g of 1-ethoxycarbonyl-2-{4-(3-methoxypropoxy)-3-methylpyridine-2-yl}methylthiobenzimidazole was 
dissolved in 20 ml of dichloromethane to obtain a solution. 0.4 g of m-chloroperbenzoic acid was added to 
the solution at -45"C. After one hour, 0.3 g of triethylamine and 20 ml of a saturated aqueous solution of 
sodium hydrogencarbonate were added to the resulting mixture. The obtained mixture was stirred at a room 
temperature for 30 minutes. The dichloromethane layer was separated, washed with a saturated aqueous 
solution of sodium hydrogencarbonate twice, dried ov r magnesium sulfate and filtered. The filtrate was 
concentrated to obtain a residue. This residue was purified by silica gel column chromatography to obtain 
0.21 g of the title compound as a yellow oil. 

'H-NMR(CDCl3) 6 ; 1 .54(t. J = 7.0Hz.3H). 1.99-2.20(m.2H), 2.30(s.3H), 3.35(s.3H). 3.55(t.J = 6.2Hz, 2H). 
4.06(t.J=6.2H2,2H). 4.61 (q. J = 7.0Hz. 2H). 4.74{ABq,J==12.8H2.A»' = 8.6H2,2H). 6.60(d.J =5.7Hz.1H). 7.3 
"7.5(m,2H), 7.7 -•8.0(m.2H). 8.03{d.J = 5.7Hz.1 H) 




PCH2CH2CH2OCH3 



COsCHsCHa 




OCH2CH2CH2QCH3 



COaCHsCHa 
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Claims 



1. A pyridine derivative represented by the general formula: 



5 




J i3-(CH2)*-Z 



70 



wherein and R2 may be the same or different from each other and each stand for a hydrogen atom, a 
lower alkyl. lower alkoxy, halogenated lower alkyl. lower alkoxycarbonyl or carboxyl group or a halogen 
IB atom; 

X stands for a group represented by the formula: 
-0% -S-or - N - 

(wherein R3 stands for a hydrogen atom or a lower alkyi, phenyl, benzyl or lower alkoxycarbonyl group); 
20 Z stands for 

0 a group represented by the general formula* 
-0(CH2)p-0-R^ 

wherein p stands for an integer of 1 to 3 and R* stands for a hydrogen atom or a lower alkyl, aryl or aralkyi 
group, 

25 @ a group represented by the general formula- 

-0-(CH2)q-R5 

wherein q stands for an integer of 1 to 3 and RS stands for a halogen atom or an alkoxycarbonyl, aryl or 
heteroaryl group, 

(D a group represented by the general fonmula: 
30 -0-{CH2)r-0-{CH2)s-0-R8 

wherein r and s each stand for an integer of 1 to 5 and R^ stands for a hydrogen atom or a lower alkyI 
group. 

@ a group represented by the formula 



35 



40 




45 



@a group represented by the formula 



50 




55 



a group represented by the formula: 
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(z)a group r pres nted by the general formula: 



• (0) t. 

11 



wherein t stands for an integer of 0 to 2 and A stands for a group represented by the general fonnula: 

75 



20 



(wherein B stands for a group represented by the formula: -NH-, -0-or -S-). a lower a\ky\, alkoxycarbonyl, 
pyridyl or furyl group or a group represented by the general fonnnula: 

25 



-(CH2)w-^^ 



R' 



30 



(wherein stands for a hydrogen atom, a lower alkyi or lower alkoxy group or a halogen atom and w 

stands for an integer of 0 or 1) 

(g) a group represented by the general fonnula: 



35 



40 



wherein R« stands for an acetoxy or lower alkyI group, 
or 

(9) a group represented by the general formula: 
45 -Off 

wherein FP stands for a hydrogen atom or a lower alkyl or aryl group; 
n stands for an integer of 0 to 2; m stands for an integer of 2 to 10, 
and 

J and K may be the same or different from each other and each stand for a hydrogen atom or a lower alkyl 
50 group, with the proviso that when Z is a group falling under the above category ^ wherein ff is a lower 
alkyl group, m stands for an integer of 3 to 10. 
and a pharmaceutically acceptable salt thereof. 

21 A compound according to claim 1 , wherein Z represented a group selected from category 1.2,3. 4, 
5 or 9. 

55 3. A compound according to claim 2. wherein Z represents a group selected from category 1 . 2 or 9. 

4. A compound according to claim 3. wherein Z represents a group selected from category 9 and Is 
hydrogen or low r alkyl and R^ is hydrogen. 



I 
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5. A compound according to any of claims 1-4, wherein X is nitrogen, K is hydrogen, n is one and Z is 
-0R9 

and R2 are both hydrogen or R^ is 5-low r aikyl, 5-halogenated lower alkyi or 5-lower alkoxy and R2 is 
hydrogen, J is hydrogen or methyl and m is 3 to 10, and R^ is lower alkyi. 
5 6. A compound according to claim 5. wherein R"" and R2 are both hydrogen. J is methyl, m is 3 and R^ 
is methyl. 

7. A compound according to claim 5, wherein R^ and R2 are both hydrogen. J is hydrogen, m is 3 and 
R3 is methyl. 

8. A compound according to any of claims 1-4, wherein R^ and R2 are both hydrogen, J is methyl, m is 
70 2 and is benzyl. 

9. A compound according to claim 1. wherein X is nitrogen, n is one, and Z is -0(CH2)p-0R^ R^ and R2 
are both hydrogen or Ri is 5-lower alkyi. 5-haIogenated lower alkyi or 5-lower alkoxy and R2 is hydrogen, m 
is 2 or 3, p is 2 or 3 and R^ is methyl or benzyl and K is hydrogen. 

10. A compound according to claim 9, wherein R^ is methoxy? R2 is hydrogen, J is methyl, m is 2, p is 
75 2 and R^ Is methyl. 

11- A pharmaceutical composition which comprises a pharmacologically effective amount of a pyridine 
derivative having the fomiula as defined in any of claims 1-10 or a pharmacologically acceptable salt 
thereof and a pharamacologically acceptable carrier. 

12- A pharmaceutical composition according to claim 11, in which the pyridine derivative is 



20 



25 



OCHiCHiCHiQCH, 

1: 11 




30 



13. A pharamceutical composition according to claim 11 or claim 12 which comprises 0.1 to 100 grams 
of the pyridine derivative or a pharmacologically acceptable salt thereof per unit dose. 

14. A phamnaceutical composition according to any of claims 11-13 for the treatment of prevention of 
peptic ulcers. 

15. The use of a pyridine derivative according to any of claims 1-10 for the manufacture of a 
medicament for the treatment or prevention of peptic ulcers. 

16. A process for producing a compound of general formula r 

V J 0-(CHi).-Z 

V ' 

45 

wherein R\ R2. X. J, K. Z and m are as defined in claim 1. or a pharmaceutically acceptable salt thereof 
comprising the step of reacting the compound of formula II with the compound of formula III 

S-SH (I) 

55 

wherein R\ R2 and X are as defined above 




88 



0 268 956 



J U- 



J' 0-(CH,).-Z 

K . (1) 



wherein m. Z. J and K are as defined above and Y represents a halogen atom or a sulfonyloxy group, and 
optionally converting the product into a salt 

17. A process according to claim 16 wherein Y represents chlorine, bromine or iodine. 

18. A process according to claim 16 wherein Y represents an alkylsulfonyloxy group. 

19. A process according to claim 18 wherein the alkylsulfonyloxy group is a methylsulfonyloxy group or 
an ethylsulfonyloxy group. 

20. A process according to claim 16 wherein the sulfonyloxy group is an aromatic sulfonyloxy group. 

21. A process according to claim 20 wherein the aromatic sulfonyloxy group is a benzenesulfonyloxy 
group or a tosyloxy group. 

22. A process according to any of claims 16-21 wherein the reaction is earned out in the presence of an 
acid scavenger. 

23. A process for producing a compound of fonmula I* 



R 



• „ '5 J 0-(CH,).-Z 



wherein R\ R2, X. J, K, Z and m are as defined In claim 1. or a phamiaceutically acceptable salt thereof, 
comprising the step of reacting the compound of fomnuia r as defined in claim 16 with an approximately 
equimolar amount of an oxidizing agent, and optionally converting the product into a salt. 

24. A process according to claim 23 wherein the oxidizing agent Is selected from hydrogen peroxid , 
peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium hypobromite. 

25. A process for producing a compound of formula r 

V ■ b .J 0-(CHa)«-Z 




wherein R\ R2 X, J, K, Z and m are as defined in claim 1. or a phamiaceutically acceptable salt thereof, 
comprising the step of reacting the compound of formula V as defined in claim 16 with at least two molar 
equivalent amounts of an oxidizing agent, and optionally converting the product Into a salt. 

26. A process according to claim 25 wherein the oxidizing agent is selected from hydrogen peroxide, 
peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium m-periodate. 

27. A process for producing the compound of formula r 

0 

wherein R\ R2. X. J. K, Z and m are as defined in claim 1 , or a pharmaceutically acceptable salt thereof, 
comprising the step of reacting an oxidizing agent with the compound of formula 1' 
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,>-S-CH,-/j-IC (I-) 



wherein R\ R2. X, J, K, Z and m are as defined above, and optionally converting the product into a salt. 
28. A process for producing a compound of formula I' 

10 

R'v . ' „ • J il-(CH,)«-Z 




wherein R\ R2^ X, K, J, 2 and m are as defined in claim 1, or a pharmaceutically acceptable salt thereof, 
comprising the step of reacting a compound of formula IV 

20 



R 



R^ • J,0-(CHa).-Hal 

Vs-CHa-fj-K (iT) 





wherein R\ R^ X, K, J and m are as defined above and Hal represents a halogen atom, 
with a compound of formula Z-H, wherein Z is as defined above, and optionally converting the product into 
30 a salt. 

29. A process according to claim 28 wherein the reaction is carried out in the presence of an acid 
scavenger. 

30. A process for producing a compound of formula I" 

^ R' (0)» J 0-(CH,)„-Z 

J|>-S-CH»-^^K. • (I-) 

r. 

wherein R^. R2 n. J, K, m and Z are as defined in claim t and R^ represents a lower alkyi, phenyl, benzyl, 
or lower alkoxycarbonyl group, or a pharmaceutically acceptable salt thereof, 
4S comprising the step of reacting the compound of formula VI 

R' H- 



wherein R^ R2. n, J. K, m and Z are as defined above. 
55 with R3Hai, wherein Hal represents a halog n atom, and optionally converting the product into a salt. 

31. A process according to claim 30 when carried out in the presence of a dehydrohalogenating agent. 
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Claims for tfie following contracting states: ES, GR 



1. A process for producing a compound of general formula 1' 



5 




J 0-(CHi).-Z 



(T) 



10 



V 



wherein and R2 may be the same or different from each other stand for a hydrogen atom, a lower alkyl. 
lower alkoxy. halogenated lower alkyl. lower alkoxycarbonyl or carboxyl group or a halogenated atom; 
'5 X stands for a group represented by the formula: 
-S-or - N - 

^3 

(wherein R3 stands for a hydrogen atom or a lower alkyl, phenyl, benzyl or lower alkoxycarbonyl group); 
Z stands for 

20 0 a group represented by the general fomnula: 
-0(CH2)p-0-R* 

wherein p stands for an integer of 1 to 3 and R* stands for a hydrogen atom or a lower alkyi, aryl or aralkyi 
group, 

(D a group represented by the general formula: 

25 -0-{CH2)q-R5 

wherein q stands for an Integer of 1 to 3 and stands for a halogen atom or an alkoxycarbonyl, aryl or 
heteroaryl groups, 

© a group represented by the general formula; 
-0-(CH2)r-0-(CH2)3-0-R« 

30 wherein r and s each stand for an integer of 1 to 5 and stands for a hydrogen atom or a lower alkyl 
group, 

® a group represented by the formula: 




Q 



(g) a group represented by the formula: 



45 



0 



50 




(§) a group represented by the formula: 



55 



-N 



91 
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0 a group represented by the general formuia: 

•(0)t. 

II 

-S-A 

wherein t stands for an integer of 0 to 2 and A stands for a group represented by the general formula: 

70 



B 

'5 (wherein B stands for a group represented by the fonnula: -NH-, -0-or -S-), a lower alkyi, alkoxycarbonyl- 
methyl, pyndyl or furyl group or a group represented by the general formula: 



(wherein W stands for a hydrogen atom, a lower alkyl or lower alkoxy ^iroup or a halogen atom and w 
stands for an integer of 0 or 1>, 
25 ® ^ group represented by the general fomnula: 



-H-CB.-Q 



35 



I 

30 R» 

Wherein R* stands for an acetoxy or lower alkyl group, 
(9} a group represented by the general formula: 

wherein stands for a hydrogen atom or a lower alkyl or aryl group; 
m stands for an integer of 2 to 10. 
and 

J and K may be the same or different from each other and each stand for a hydrogen atom or a lower alkyl 
group, with the proviso that when Z is a group falling under the above category @ wherein R^ is a lower 
alkyl group, m stands for an integer of 3 to 10, 

and a pharmaceutically acceptable salt thereof,, comprising the step of reacting the compound of fonnula II 
with the compound of fomnula III 



40 



45 




50 



55 



V 

>-SH (II) 
V x • - 

wherein R\ R2 and X are as defined above 

■j_p-(CHa).-2 _ 
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wheretn m. 2. J and K are as defined above and Y represents a halogen atom or a sulfonyloxy group, and 
optionaBy converting the product into a salt. 

a A process according to claim 1 wherein Y represents chlorine, bromine or iodine, 

3. A process according to claim 1 wherein Y represents an aikylsulfonyloxy group. 

4. A process according to claim 3 wherein the aikylsulfonyloxy group is a methylsuifonyloxy group or 
an ethylsulfonyloxy group. 

5. A process according to claim 1 wherein the sulfonytoxy group is an aromatic sulfonyloxy group. 

6. A process accordmg to claim 5 wherein the aromatic sulfonytoxy group is a benzenesuifonyloxy 
group or a tosyloxy group. 

7. A process according to any of claims 1-6 wherein the reaction is canied out in the presence of an 
acid scavenger. 

8. A process for producing a compound of fonmula r 



R'^. -0 J 0-(CH,)--Z 



wherein H\ R2 X, J. K, 2 and m are as defined in claim 1, or a pharmaceutically acceptable salt thereof, 
conriprising the step of reacting the compound of fomnula I' as defined in claim 1 with an approximately 
equimolar amount of an oxidizing agent, and optionally converting the product into a salt. 

9. A process according to claim 8 wherein the oxidizing agent is selected from hydrogen peroxide, 
peracetic acid, m-chloroperlDenzoic acid, sodium hypochlorite or sodium hypobromite. 

10. A process for producing a compound of formula r 

R Q 



wherein R\ R2. X. J, K. 2 and m are as defined in claim 1, or a pharmaceutically acceptable salt thereof, 
comprising tiie step of reacting the compound of fonnula I' as defined in claim 1 with at least two molar 
equivalent amounts of an oxidizing agent, and optionally converting the product into a salt. 

11. A process according to claim 10 wherein the oxidizing agent is selected from hydrogen peroxide, 
peracetic acid, m-chloroperbenzoic acid, sodium hypochlorite or sodium m-periodate. 

12. A process for producing tiie compound of fonmula r 




0 

wherein R'. R2. x, J, K, 2 and m are as defined in claim 1. or a pharmaceutically acceptable salt thereof, 
comprising tiie step of reacting an oxidizing agent with the compound of formula I' 




Vs-CHa-Zj-K (I-) 
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wherein R\ R2 X. J. K. Z and m are as defined above, 
and optionally converting the product into a salt 

13, A process for producing a compound of formula V 



10 




|>-S-CHa-^^K . ' (i:) 



75 



20 



wherern R', R2 X, K, J, Z and m are as defined in claim t, or a pharmaceuticaily acceptable salt thereof, 
comprising the step of reacting a compound of formula IV 



J 0-(CHO.-Kil 



(iT) 



wherein R^ R2 X. K, J and m are as defined above and Hal represents a halogen atom, 
with a compound of formula Z-H, wherein Z is as defined above, 
25 and optionally converting the product into a salt 

14. A process according to claim 13 wherein the reaction is carried out in the presence of an acid 
scavenger, 

15. A process for producing a compound of formula r 



30 



(I-) 



35 



wherein R', R2 J. K, m and Z are as defined in claim 1 , n stands for an integer of 0 to 2. and R3 represents 
a lower alkyi, phenyl, benzyl or lower alkoxylcarbonyl group, or a pharmaceuticaily acceptable salt thereof, 
comprising the step of reacting the compound of formula VI 



45 



(0)n J 0-( 



J 0-(CH2).-Z 



(VI) 



wherein R\ R2 n, J, K, m and Z are as defined above, 
so with R3Hal, wherein Hal represents a halogen atom, 
and optionally converting the product into a salt. 

16. A process according to claim 15 when carried out in the presence of a dehydrohalogenating agent 

17. A process according to any preceding claim, wherein Z represents a group selected from category 
1,2, 3. 4, 5 or 9. 

18. A process according to claim 17, wherein Z represents a group selected from category 1. 2 or 9. 

19. A process according to claim 18. wherein Z represents a group selected from category 9 and R^ is 
hydrogen or lower alkyI and R2 is hydrogen. 



55 
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20. A process according to any preceding claim, wherein X is nitrogen. K is hydrogen, and Z is -Off. 
and R2 are both hydrogen or is 5-iower alkyl. 5-haiogenated low r alkyi or 5-lower allcoxy and R2 is 

hydrogen, J is hydrogen or methyl and m is 3 to 10. and ff is low r alkyl. 

21. A process according to claim 20. wnerein R^ and R2 are both hydrogen, J is methyl, m is 3 and R^ 
5 is methyl. 

22. A process according to claim 20, wherein R^ and R2 are both hydrogen, J is hydrogen, m is 3 and 
R» is m thyi. 

23. A process according to any of claims 1-19. wherein and R2 are both hydrogen, J is methyl, m is 
2 and R» is benzyl: 

70 24. A process according to any of claims 1-19, wherein X is nitrogen, and Z is -0(CH2)p-0R^ R' and R2 
are both hydrogen or R^ is 5-k)wer alkyl. 5-halogenated lower alkyl or 5-lower alkoxy and R2 is hydrogen, m 
is 2 or 3, p is 2 or 3 and R^ is methyl or benzyl and K is hydrogen. 

25. A process according to claim 24, wherein R^ is methpxy. R2 is hydrogen, J is methyl, m is 2. p is 2 
and R* Is methyl. 

/6 26. The use of a pyridine derivative represented by the general formula: 



wherein R^ and R2 may be the same or different from each other and each stand for a hydrogen atom, a 
25 lower alkyl, lower alkoxy. haiogenated lower alkyl, lower alkoxycarbonyl or carboxyl group or a halogen 
atom; 

X stands for a group represented by the fonDula: 
-0-, -S-or - N - 



30 (wherein R3 stands for a hydrogen atom or a lower alkyl, phenyl, benzyl or lower alkoxylcarbonyl group); 
Z stands for 

0 a group represented by the general formula: 
-0(CH2)p-0-R^ 

wherein p stands for an integer of 1 to 3 and R^ stands for a hydrogen atom or a lower alkyl, aryl or aralkyi 
35 group. 

(5) a group represented by the general formula: 

-0-(CH2)q-R5 

wherein q stands for an integer of 1 to 3 and R^ stands for a halogen atom or an alkoxycarbonyl, aryl or 
heretoaryl group, 
40 d) a group represented by the general formula: 
-0-(CH2)r-0-(CH2)8-0-R6 

wherein r and s each stand for an integer of 1 to 5 and R^ stands for a hydrogen atom or a lower alkyl 
group. 




•(0)n J 0-{CH3)*-Z 



20 



r 



@ a group represented by the formula: 



45 



50 




55 



(s) a group represented by th formula: 
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© a group represented by the formula: 



T5 

(?) a group represented by the general formula: 



•(0)t. e 
0 

-S--A 

wherein t stands for an integer of 0 to 2 and A stands for a group represented by the general formula: 

25 



-<X) 



B 

30 (wherein B stands for a group represented by the fomrtula: -NH-. -Oor -S-), a lower alkyi, alkoxycarfaonyl- 
methyl, pyridyl or fury! group or a group represented by the general formula; 



35 



40 



(wherein stands for a hydrogen atom, a lower alkyi or lower aikoxy group or a halogen atom and w 

stands for an integer of 0 or 1), 

(D a group represented by the general fonnula: 



45 



I 



wherein stands for an acetoxy or lower aIky^ group, 
or 

(9) a group represented by the general formula: 
50 -0R9 

wherein R^ stands for a hydrogen atom or a lower aikyi or aryl group; 
n stands for an integer of 0 to 2; m stands for an integer of 2 to 10. 
and 

J and K may be the same or different from each other and each stand for b hydrogen atom or a lower alkyI 
55 grou"p. with the proviso that when Z Is a group falling under the above category @ wher in R^ is a lower 
aikyi group, m stands for an integer of 3 to 10, 
and a phanrnaceutically acceptable salt thereof, 

for the manufacture of a medicament for the treatment or prevention of peptic ulcers. 
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CL® Pyridine derivatives, pharmaceutical compositions comprising the same, the use of the sam for 
Ul the manufacture of medicaments having therapeutic or preventativ value, and a process for 
preparing the same. 



Xerox Copy Centre 



EP 0 268 956 A3 



@ The invention provides pyridine derivatives represented by general formula: 




•(0)i» J 0-(CHa)»-Z 



V 



wherein and may be the same or different from each other and each stand for a hydrogen atom, a 
lower alkyl. lower alkoxy, halogenated lower alkyl. lower alkoxycarbonyl or carboxyl group or a halogen 
atom; 

X stands for a group represented by the formula: 
-0-. -S- or - N - 

(wherein R^ stands for a hydrogen atom or a lower alkyl. phenyl, benzyl or lower alkoxycarbonyl group); 
Z stands for 

0 a group represented by the general formula: 
-0(CH2)p-0-R* 

wherein p stands for an integer of 1 to 3 and R* stands for a hydrogen atom or a lower alkyl. aryl or aralkyi 
group, 

(D a group represented by the general fonnnula: 

-0-(CH2)q-R5 

wherein q stands for an integer of 1 to 3 and R^ stands for a halogen atom or an alkoxycarbonyl. aryl or 
heteroaryl group, 

(5) a group represented by the general formula: 
-0-(CH2)r-0-(CH2)s-0-R« 

wherein r and s each stand for an integer of 1 to 5 and R^ stands for a hydrogen atom or a lower alkyl 
group, 

@ a group represented by the formula: 




(D a group represented by the formula: 




@ a group represented by the fonmula: 
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(?) a group repreesnted by the general formula: 

(0) t. 
-S-A 

wherein t stands for an integer of 0 to 2 and A stands for a group represented by the general formula: 



B 

(wherein B stands for a group represented by the formula: -NH-, -O- or -S-), a lower alkyl. alkoxycarbonyl- 
methyl. pyridyl or fury! group or a group represented by the general formula: 



(wherein stands for a hydrogen atom, a lower alkyl or lower alkoxy group or a halogen atom and w 

stands for an integer of 0 or 1), 

@ a group represented by the general formula: 

wherein stands for an acetoxy or lower alkyl group, 
or 

(9) a group represented by the general formula: 
-0R9 

wherein R^ stands for a hydrogen atom or a lower alkyl or aryl froup; 
n stands for an integer of 0 to 2; m stands for an integer of 2 to 10. 

and , , 

J and K may be the same or different from each other and each stand for a hydrogen atom or a lower alkyl 
group, with the proviso that when Z is a group falling under the above category wherein R® is a lower 
alkyl group, m stands for an integer of 3 to 10. 
and a pharamceutically acceptable salt thereof. 

Pharmaceutical compositions comprising these derivatives are also provided, together with the use of the 
derivatives for the manufacture of medicaments having therapeutic or preventative value in the treatment of 
peptic ulcers. Processes for preparing such pyridine derivatives are also provided. 
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